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CLAIMS 



[Claim(s)] 

[Claim 1]A fuel cell system which is provided with a fuel cell and a rechargeable battery 
which were connected in parallel, and supplies electric power to load, comprising* 
A remaining capacity detection means to detect remaining capacity of said rechargeable 
battery. 

An output control means which restricts supply of electric power to said load according to 
remaining capacity of said rechargeable battery detected by said remaining capacity 
detection means. 

[Claim 2]The fuel cell system according to claim 1 which restricts or intercepts supply of 
electric power to said load when remaining capacity of said rechargeable battery from 
which said output control means was detected by said remaining capacity detection means 
is below the specified quantity. 

[Claim 3]The fuel cell system according to claim 1 or 2 which restricts supply of electric 
power to said load by said output control means's suppressing an output to said load below 
to a predetermined limit value, and enabling charge of said rechargeable battery with said 
fuel cell. 

[Claim 4]A fuel cell system given in claims 1 thru/or 3 characterized by comprising the 
following. 

A fuel cell current value to which said fuel cell outputs said remaining capacity detection 
means. 

A rechargeable battery current value which said rechargeable battery outputs. 
A current value detection means which detects at least two kinds of current values among 
total current values which are the sum of said fuel cell current value and said rechargeable 
battery current value. 

A remaining capacity judging means which judges remaining capacity of said rechargeable 
battery from a relation between each current value based on a detection result by said 
current value detection means. 

[Claim 5]A fuel cell system given in claims 1 thru/or 3 characterized by comprising the 
following. 

A rechargeable battery current value detection means which detects a current value to 
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which said rechargeable battery outputs said remaining capacity detection means. 
A pressure value detection means to detect a pressure value in said fuel cell system. 
Said rechargeable battery current value which said rechargeable battery current value 
detection means detected. 

A remaining capacity judging means which judges remaining capacity of said rechargeable 
battery based on said pressure value which said pressure value detection means detected. 

[Claim 6]By rotating a motor and telling torque of this motor to an axle with electrical 
energy, it is an electromobile which obtains driving force as vehicles, and claims 1 thru/or 5 
are the electromobiles which carry a fuel cell system of a statement and with which said 
motor receives supply of electric power from this fuel cell system either. 
[Claim 7]The electromobile according to claim 6 which restricts supply of electric power to 
said load by control to which said output control means carries out restriction of number of 
rotations of said motor, and/or restriction of torque. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the fuel cell system provided with the fuel 
cell and the rechargeable battery as a power supply, and the electromobile which carries 
this fuel cell system in detail about a fuel cell system and an electromobile. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a fuel cell device, it has a fuel 
cell and a rechargeable battery as a power supply, and the fuel cell device which uses both 
together and supplies electric power to load is proposed (for example, JP,47-32321,A etc.). 
By opening and closing the predetermined point of contact provided in the circuit which 
constitutes a fuel cell device from this fuel cell device, If a fuel cell supplies electric power 
to load independently and load becomes large when load is small, it will change so that 
both a fuel cell and a rechargeable battery may discharge and electric power may be 
supplied to load. When the charging state of a rechargeable battery falls, a fuel cell 
supplies electric power to load, and it changes connection of a circuit so that a rechargeable 
battery may be charged. A fuel cell has the character in which voltage will descend as 
output current becomes large, but by taking the above-mentioned composition which puts 
a fuel cell and a rechargeable battery side by side, also when the power consumption of 
load is large, sufficient output can be obtained. 
[0003] 

[Problem(s) to be Solved by the InventioidHowever, in the above-mentioned fuel cell device, 
it has composition changed to the state of charging from the state where the rechargeable 
battery is discharging by opening and closing the predetermined point of contact provided 
in the circuit which constitutes a fuel cell device as correspondence when the charging 
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state of a rechargeable battery falls. Therefore, if the electric energy supplied to load is 
large, the above-mentioned point of contact will change with the fall of the remaining 
capacity of a rechargeable battery, but. When the state where load was large succeedingly 
continued, since there was no supply of the electric power from a rechargeable battery, the 
load concerning a fuel cell increased, output voltage descended, and there was a problem 
that sufficient output was no longer obtained. 

[0004]Instead of opening and closing a predetermined point of contact according to the 
remaining capacity of a rechargeable battery, and controlling the state of the charge and 
discharge of a rechargeable battery, as described above, A rechargeable battery and a fuel 
cell can be considered as the composition connected in parallel, and when changing the 
output voltage difference of a rechargeable battery and a fuel cell according to change of 
the size of load, it can also have composition which changes the charge-and-discharge state 
of a rechargeable battery. Also in this case, if the state where load is large continues, since 
the remaining capacity of a rechargeable battery continues falling, it will require 
superfluous load for a fuel cell. 

[0005]In these composition, when the electric energy which the remaining capacity of a 
rechargeable battery falls and is supplied from a rechargeable battery runs short, it may 
originate in the load of a fuel cell increasing, and various problems may arise. That is, 
when the load of a fuel cell increases and the output current from a fuel cell exceeds the 
specified quantity, even if it makes the gas volume supplied to a fuel cell increase, there is 
a possibility that the increase in the production of electricity corresponding to the increase 
in gas volume may no longer be acquired, voltage may become still more unstable, and 
inconvenience, such as a rapid descent of voltage, may arise. 

[0006] When the output current of a fuel cell exceeds the specified quantity in this way and 
voltage becomes unstable, in the single cell which constitutes a fuel cell, the phenomenon 
called the polarity inversion which the positive/negative of an electrode reverses may be 
seen. If a polarity inversion occurs, voltage not only becomes unstable, but the energy 
which should be changed into electrical energy by electrochemical reaction will be released 
as heat energy, and a fuel cell will produce excessive generation of heat selectively, 
therefore short-life-ization of a fuel cell will be caused. 

[0007]The fuel cell system and electromobile of this invention, Such a problem was solved, 
the load which becomes insufficient [ the electric power which the remaining capacity of a 
rechargeable battery falls and is supplied from a rechargeable battery ], and is applied to a 
fuel cell became superfluous, it was made for the purpose of preventing inconvenience, 
such as a voltage drop and excessive generation of heat, from arising in a fuel cell, and the 
next composition was taken. 
[0008] 

[The means for solving a technical problem, and its operation and effect] A remaining 
capacity detection means to be a fuel cell system which the fuel cell system of this 
invention is provided with the fuel cell and rechargeable battery which were connected in 
parallel, and supplies electric power to load, and to detect the remaining capacity of said 
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rechargeable battery, Let it be a gist to have had the output control means which restricts 
supply of the electric power to said load according to the remaining capacity of said 
rechargeable battery detected by said remaining capacity detection means. 
[0009]The 1st fuel cell system of this invention constituted as mentioned above is provided 
with a fuel cell and a rechargeable battery which were connected in parallel, supplies 
electric power to load, detects remaining capacity of a rechargeable battery, and restricts 
supply of electric power from said power supply to said load according to this remaining 
capacity. 

[0010]According to such a fuel cell system, in order to restrict supply of electric power to 
load according to remaining capacity of a rechargeable battery, when a charging state of a 
rechargeable battery falls, the further aggravation of a state of remaining capacity of a 
rechargeable battery can be suppressed, and superfluous load is not applied to a fuel cell. 
Therefore, it originates in a current value which it tries to take out from a fuel cell being 
superfluous, and inconvenience, like a fuel cell causes a voltage drop or excessive 
generation of heat takes place selectively does not arise. 

[OOlllHere, in a fuel cell system of this invention, said output control means is good also as 
composition which restricts or intercepts supply of electric power to said load, when 
remaining capacity of said rechargeable battery detected by said remaining capacity 
detection means is below the specified quantity. 

[0012]In a fuel cell system of such composition, when remaining capacity of a rechargeable 
battery is below the specified quantity, supply of electric power to said load is restricted or 
intercepted. Therefore, when remaining capacity of a rechargeable battery has turned into 
below the specified quantity, superfluous load is applied to a fuel cell and inconvenience, 
such as a voltage drop of a fuel cell and excessive generation of heat, does not arise. When 
intercepting supply of electric power to load, a rechargeable battery by a fuel cell can be 
charged promptly. 

[0013]In a fuel cell system of this invention, said output control means is good also as 
restricting supply of electric power to said load by suppressing an output to said load below 
to a predetermined limit value, and enabling charge of said rechargeable battery with said 
fuel cell. 

[0014]When a fuel cell system of such composition restricts supply of electric power to said 
load according to remaining capacity of a rechargeable battery, it enables charge of said 
rechargeable battery with said fuel cell by suppressing an output to said load below to a 
predetermined limit value. Therefore, when a charging state of a rechargeable battery falls, 
charge by a fuel cell is performed, and a charging state of a rechargeable battery can be 
recovered. 

[0015]In a fuel cell system of this invention, said remaining capacity detection means, A 
fuel cell current value which said fuel cell outputs, and a rechargeable battery current 
value which said rechargeable battery outputs, A current value detection means which 
detects at least two kinds of current values among total current values which are the sum 
of said fuel cell current value and said rechargeable battery current value, It is good also as 
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consisting of a remaining capacity judging means which judges remaining capacity of said 
rechargeable battery from a relation between each current value based on a detection 
result by said current value detection means. 

[0016]A fuel cell current value which said fuel cell outputs in a fuel cell system of such 
composition, At least two kinds of current values are detected among total current values 
which are the sum of a rechargeable battery current value which said rechargeable battery 
outputs, and said fuel cell current value and said rechargeable battery current value, and 
remaining capacity of said rechargeable battery is judged from a relation between each 
current value based on this detection result. Therefore, in order to detect remaining 
capacity of a rechargeable battery, it is not necessary to have a special remaining capacity 
monitor, and composition can be simplified. Instead of having a remaining capacity 
monitor, remaining capacity of said rechargeable battery can be judged by a simple method 
of detecting a current value and performing predetermined data processing. 
[0017]Or in a fuel cell system of this invention said remaining capacity detection means, A 
rechargeable battery current value detection means which detects a current value which 
said rechargeable battery outputs, It is good also as consisting of a remaining capacity 
judging means which judges remaining capacity of said rechargeable battery based on a 
pressure value detection means to detect a pressure value in said fuel cell system, said 
rechargeable battery current value which said rechargeable battery current value 
detection means detected, and said pressure value which said pressure value detection 
means detected. 

[0018]In a fuel cell system of such composition, a current value which said rechargeable 
battery outputs, and a pressure value in said fuel cell system are measured, and remaining 
capacity of said rechargeable battery is judged based on these detection results. Therefore, 
in order to detect remaining capacity of a rechargeable battery, it is not necessary to have a 
remaining capacity monitor specially, and composition can be simplified. Instead of having 
a remaining capacity monitor, remaining capacity of said rechargeable battery can be 
judged by a simple method of detecting a current value and a pressure value and 
performing predetermined data processing. 

[0019]An electromobile of this invention rotates a motor with electrical energy, By telling 
torque of this motor to an axle, it is an electromobile which obtains driving force as vehicles, 
and there is no claim 1, a fuel cell system of a statement is carried 5 either, and said motor 
makes it a gist to receive supply of electric power from this fuel cell system. 
[0020]According to the electromobile constituted as mentioned above, according to 
remaining capacity of a rechargeable battery which supplies electrical energy for driving 
an electromobile, supply of electric power to a motor which drives an electromobile is 
restricted. Therefore, load which a charging state of a rechargeable battery does not fall too 
much, therefore is applied to a fuel cell becomes superfluous, and inconvenience, such as a 
voltage drop and excessive generation of heat, does not arise in a fuel cell. Here, if charge of 
a rechargeable battery by a fuel cell is considered as composition made possible by making 
an output to a motor below into a predetermined limit value when restricting supply of 
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electric power to a motor, it will become possible to recover a charging state of a 
rechargeable battery, making it run an electromobile. 

[0021] As for said output control means, in an electromobile of this invention, it is also 
preferred to have composition which restricts supply of electric power to said load by 
control which performs restriction of number of rotations of said motor and/or restriction of 
torque. 

[0022]If it has such composition, by passing a predetermined control circuit with which an 
electromobile is provided, restriction of number of rotations of a motor and/or restriction of 
torque can be performed, and power consumption in a motor can be cut down. Therefore, in 
order to restrict supply of electric power to a motor, it is not necessary to have special 
composition, such as a circuit provided with predetermined resistance. 
[0023] 

[Other modes of an invention] The electromobile which carries a fuel cell system of this 
invention can also take other following modes. That is, in the electromobile according to 
claim 6 or 7, when supply of electric power to said load is restricted by said output control 
means, it is good also as having a warning means which tells a driver about supply of 
electric power being restricted. Methods, such as turning on a predetermined alarm lamp 
or emitting here a sound and a predetermined beep sound which tell that it is during load 
limitation as a warning means, can be mentioned. 

[0024] When it had such composition and supply of electric power to load is restricted, 
although a driver breaks in an accelerator pedal of an electromobile, even if it will be in the 
state of speed of vehicles not increasing or falling and that vehicles will stop further, it 
does not take for a breakdown. Although the operativity of vehicles by a driver is reduced, 
a safe run under load limitation conditions can be urged to restricting supply of electric 
power to load by telling a driver about supply of electric power being restricted. 
[0025] 

[Embodiment of the Invention]In order to clarify further composition and an operation of 
this invention explained above, an embodiment of the invention is described based on an 
example below. Drawing 1 is a block diagram showing the outline of the composition of the 
electromobile which carries the fuel cell system 10 which is one suitable example of this 
invention. The fuel cell system 10 of this example is carried in vehicles, and works as a 
power supply for a vehicles drive. The fuel cell system 10 makes the main components the 
fuel cell 20, the rechargeable battery 30, the motor 32 for a vehicles drive, the auxiliary 
machine class 34, DC to DC converter 36, the changeover switch 38, the remaining 
capacity monitor 46, the control section 50, the inverter 80, and the current sensor 90. 
Hereafter, each component of the fiiel cell system 10 is explained. 
[0026]The fuel cell 20 is a solid polymer electrolyte type fuel cell, and has the stack 
structure which carried out the plural laminates of the single cell 28 which is a 
constitutional unit. The fuel cell 20 receives supply of the fuel gas containing hydrogen in 
the negative pole side, and acquires electromotive force to the anode side according to the 
electrochemical reaction shown below in response to supply of the oxidizing gas containing 
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oxygen. 
[0027] 

H 2 -> 2H++2e - (1) 

(1/2) 0 2 +2H + +2e ■ •> H 2 0 - (2) 

H 2 +(l/2) Or> H 2 0-(3) 

[0028](l) A formula shows the reaction by the side of the negative pole, and the reaction by 
the side of the anode of (2) types, and (3) types express the reaction which occurs by the 
whole cell. Drawing 2 is a sectional view which illustrates the composition of the single cell 
28 which constitutes this fuel ceU 20. The single cell 28 comprises the electrolyte 
membrane 21, the anode 22 and the cathode 23, and the separators 24 and 25. 
[0029]The anode 22 and the cathode 23 are gas diffusion electrodes which constitute 
sandwich structure on both sides of the electrolyte membrane 21 from both sides. The 
separators 24 and 25 form the channel of fuel gas and oxidizing gas between the anode 22 
and the cathode 23, sandwiching this sandwich structure from both sides further. Between 
the anode 22 and the separator 24, the fuel gas flow route 24P is formed, and the oxidizing 
gas passage 25P is formed between the cathode 23 and the separator 25. Although the 
separators 24 and 25 form the channel only in one side in drawing 2 . respectively, the rib is 
actually formed in the both sides, one side forms the fuel gas flow route 24P between the 
anodes 22, and other sides form the oxidizing gas passage 25P between the cathodes 23 
with which the adjoining single cell is provided. Thus, the separators 24 and 25 have 
played the role which separates the flow of fuel gas and oxidizing gas between the 
adjoining single cells while forming a gas passageway between gas diffusion electrodes. 
When laminating the single cell 28 and forming stack structure from the first, the 
separator of two sheets located in the both ends of stack structure is good also as forming a 
rib only in one side which touches a gas diffusion electrode. 

[0030]Here, the electrolyte membrane 21 is an ion-exchange membrane of the proton 
conductivity formed with solid polymer material, for example, fluororesin, and shows good 
electrical conductivity according to a damp or wet condition. In this example, the Nation 
film (made by Du Pont) was used. The alloy which consists of platinum as a catalyst or 
platinum, and other metal is applied to the surface of the electrolyte membrane 21. The 
carbon powder which supported the alloy which consists of platinum or platinum, and 
other metal as a method of applying a catalyst is produced, The suitable organic solvent 
was made to distribute the carbon powder which supported this catalyst, a proper quantity 
of electrolytic solutions (for example, Aldrich Chemical, Nafion Solution) were added and 
pasted, and the method of screen-stenciling on the electrolyte membrane 21 was taken. Or 
the composition which carries out film shaping of the paste containing the carbon powder 
which supported the above-mentioned catalyst, produces a sheet, and presses this sheet on 
the electrolyte membrane 21 is also preferred. The catalyst of platinum etc. is good also as 
applying not the electrolyte membrane 21 but the electrolyte membrane 21 to the anode 
[ touching ] 22 and cathode 23 side. 

[003l]Both the anode 22 and the cathode 23 are formed by the carbon crossing woven with 
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the thread which consists of carbon fiber. In this example, although the anode 22 and the 
cathode 23 were formed by carbon crossing, the composition formed by the carbon paper or 
carbon felt which consists of carbon fiber is also preferred. 

[0032]The separators 24 and 25 are formed by the gas unpenetrated conductive member, 
for example, the substantia-compacta carbon which compressed carbon and it presupposed 
gas un-penetrating. The separators 24 and 25 form in the both sides two or more ribs 
arranged in parallel, and as mentioned already, the fuel gas flow route 24P is formed on 
the surface of the anode 22, and they form the oxidizing gas passage 25P on the surface of 
the cathode 23 of the adjoining single cell. Here, the rib formed in the surface of each 
separator is good also as making a predetermined angle " it is not necessary to form both 
sides in parallel, and they go direct for every field. It does not need to be a parallel groove, 
and if supply of fuel gas or oxidizing gas is possible for the shape of a rib to a gas diffusion 
electrode, it is good. 

[0033]In the above, the composition of the single cell 28 which is the basic structure of the 
fuel cell 20 was explained. When actually assembling as the fuel cell 20, Two or more sets 
of single cells 28 constituted in order of the separator 24, the anode 22, the electrolyte 
membrane 21, the cathode 23, and the separator 25 are laminated (this example 100 sets), 
Stack structure is constituted by arranging the collecting electrode plates 26 and 27 
formed in the both ends by substantia-compacta carbon, a copper plate, etc. 
[0034] Although not illustrated with the block diagram of drawing 1 . in order to actually 
generate electricity using a fuel cell, predetermined peripheral equipment is needed 
besides the fuel cell body which has the above-mentioned stack structure. Drawing 3 is a 
block diagram which illustrates the composition of the fuel cell part 60 which consists of 
the fuel cell 20 and its peripheral equipment. The fuel cell part 60 makes the main 
components the above-mentioned fuel cell 20, the methanol tank 61 and the water tank 62, 
the reformer 64, and the air compressor 66. 

[0035]The reformer 64 receives supply of methanol and water from the methanol tank 61 
and the water tank 62. performing refining by a steam reforming process by using the 
supplied methanol as raw materials and mineral fuel in the reformer 64 " hydrogen " rich 
fuel gas is generated. The reforming reaction performed to below with the reformer 64 is 
shown. 
[0036] 

CHaOH -> CO+2H 2 - (4) 
CO+H2O > CO2+H2 - (5) 
CH3OH+H2O -> C02+3H 2 " (6) 

[0037]The conversion reaction of the carbon monoxide expressed with the decomposition 
reaction of the methanol by which the reforming reaction of methanol performed with the 
reformer 64 is expressed with (4) types, and (5) types advances simultaneously, and the 
reaction of (6) types occurs as a whole. Such a reforming reaction is an endoergic reaction 
as a whole, the hydrogen generated with the reformer 64 " rich fuel gas is supplied to the 
fuel cell 20 via the fuel supply line 68, within the fuel cell 20, in each single cell 28, it is led 
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to said fuel gas flow route 24P, and the cell reaction in the anode 22 is presented. Although 
it is expressed with described (l) type, in order to add water required of this reaction and to 
prevent desiccation of the electrolyte membrane 21, after the reaction performed with the 
anode 22 forms a humidifier in the fuel supply line 68 and humidifies fuel gas, it is good 
also as supplying the fuel cell 20. 

[0038]The air compressor 66 carries out pressurized supply of the air incorporated from the 
exterior to the fuel cell 20. The air which was incorporated into the air compressor 66 and 
pressurized is supplied to the fuel cell 20 via the air feed 69, within the fuel cell 20, in each 
single cell 28, it is led to said oxidizing gas passage 25P, and the cell reaction in the 
cathode 23 is presented with it. Generally, with a fuel cell, since reaction velocity rises so 
that the pressure of the gas supplied to two poles increases, battery capacity improves. 
Then, the air supplied to the cathode 23 is pressurizing with the air compressor 66 in this 
way. The pressure of the fuel gas supplied to the anode 22 can be easily adjusted by 
controlling the switching condition of the electro-magnetic valve 67 of a mass flow 
controller provided in the described fuel supply line 68. 

[0039]The fuel exhaust gas after being used for the cell reaction with the anode 22 in the 
fuel cell 20, and a part of air compressed by the air compressor 66 are supplied to the 
reformer 64. As mentioned already, the reforming reaction in the reformer 64 is an 
endoergic reaction, and since supply of heat is required, the burner which is not illustrated 
to reformer 64 inside is prepared for heating from the exterior. The above-mentioned fuel 
gas and compressed air are used for combustion of this burner. The fuel exhaust gas 
discharged from the anode side of the fuel cell 20 is led to the reformer 64 by the fuel 
exhaust passage 71, and compressed air is led to the reformer 64 by the branching air duct 
70 which branches from the air feed 69. The hydrogen which remains in a fuel exhaust gas, 
and oxygen in compressed air are used for combustion of a burner, and supply quantity of 
heat required for a reforming reaction. 

[0040]Such a fuel cell 20 can control an output by adjusting a fuel gas amount and the 
amount of oxidizing gas according to the size of the load connected. Control of this output is 
performed by the control section 50. That is, the driving signal from the control section 50 
is outputted to the electro-magnetic valve 67 provided in the air compressor 66 mentioned 
already or the fuel supply line 68, the amount of distributed gas is controlled by adjusting 
the drive quantity and switching condition, and the output of the fuel cell 20 is adjusted. 
[004l]The fuel cell 20 explained above is connected with the rechargeable battery 30, the 
motor 32, and the auxiliary machine class 34. This fuel cell 20 supplies electric power to 
the motor 32 and the auxiliary machine class 34, and it charges the rechargeable battery 
30 according to the state of these loads. The control in connection with the 
charge-and-discharge state of such a rechargeable battery 30 is explained in detail later. 
[0042]The rechargeable battery 30 is an electric power unit which supplies electric power 
to the motor 32 and the auxiliary machine class 34 with the above-mentioned fuel cell 20. 
Although the lead storage battery was used in this example, rechargeable batteries of 
other type, such as a Ni Cd battery, a nickel hydrogen storage battery, and a lithium 
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secondary battery, can also be used. The capacity of this rechargeable battery 30 is 
determined by the performances (top speed, mileage, etc.) etc. of the travel condition the 
size of the vehicles which carry the fuel cell system 10, and these vehicles are assumed to 
be, or the vehicles demanded. 

[0043]The motor 32 is a three phase synchronous motor. A direct current which the fuel 
cell 20 and the rechargeable battery 30 output is changed into a three phase alternating 
current by the inverter 80 mentioned later, and is supplied to the motor 32 by it. In 
response to supply of such electric power, the motor 32 generates rotation driving force, 
and via the axle in the vehicles which carry the fiiel cell system 10, this rotation driving 
force is told to the front wheel and/or rear wheel of vehicles, and turns into power which 
makes it run vehicles. This motor 32 receives control of the control device 33. The control 
device 33 is connected with the accelerator pedal position sensor 33b etc. which detect the 
control input of the accelerator pedal 33a. The control device 33 is connected also with the 
control section 50, and various information about the drive of the motor 32, etc. is 
exchanged between this control section 50. 

[0044]The auxiliary machine class 34 is load which consumes the electric power in a 
prescribed range during operation of the fuel cell system 10. For example, the air 
compressor 66, a water pump, a mass flow controller, etc. are equivalent to this. The air 
compressor 66 adjusts the oxidizing gas pressure supplied to the fuel cell 20, as mentioned 
already. A water pump controls the internal temperature of the fuel cell 20 below to a 
predetermined temperature by pressurizing cooling water, circulating the inside of the fuel 
cell 20, circulating cooling water in this way, and making heat exchange perform within 
the fuel cell 20. A mass flow controller adjusts the pressure and flow of fuel gas which are 
supplied to the fuel cell 20 as mentioned already. Therefore, although independently 
expressed with the block diagram of drawing 1 the fuel cell 20 and the auxiliary machine 
class 34, about the apparatus in connection with control of the operational status of these 
fuel cells 20, it can also be called the peripheral equipment of the fuel cell 20. It is a 
maximum of 5 kw(s), and there is little power consumption of such an auxiliary machine 
class 34 compared with the power consumption of the motor 32, and its change of power 
consumption is also small. 

[0045]DC to DC converter 36 changes the voltage of the electrical energy which the fuel cell 
20 and the rechargeable battery 30 output, and supplies it to the auxiliary machine class 
34. Voltage required to drive the motor 32 is usually about 200V-300V, and the voltage 
corresponding to this is outputted from the fuel cell 20 and the rechargeable battery 30. 
However, when driving the auxiliary machine class 34 of the water pump etc. which were 
mentioned already, voltage is about 12V, and it cannot supply the voltage outputted from 
the fuel cell 20 and the rechargeable battery 30 in the state as it is. Therefore, voltage is 
dropped with DC to DC converter 36. 

[0046]By forming the changeover switch 38 all over the circuit which connects the motor 32 
and the auxiliary machine class 34 in parallel to the fuel cell 20 and the rechargeable 
battery 30, and changing this changeover switch 38, The fuel cell 20 and the rechargeable 
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battery 30, and the motor 32 can be connected, or it can separate. The connected state in 
the changeover switch 38 is controlled by the control section 50. 
[0047]The remaining capacity monitor 46 detects the remaining capacity of the 
rechargeable battery 30, and is constituted by SOC meter here. SOC meter integrates the 
current value and time of charge and discharge in the rechargeable battery 30, and the 
control section 50 calculates the remaining capacity of the rechargeable battery 30 based 
on this value. The remaining capacity monitor 46 is good also as constituting by a voltage 
sensor instead of SOC meter here. Since a pressure value falls as that remaining capacity 
decreases, the rechargeable battery 30 can detect the remaining capacity of the 
rechargeable battery 30 by measuring voltage using this character. The control section 50 
can calculate the remaining capacity of the rechargeable battery 30 based on the measured 
value inputted from a voltage sensor by connecting such a voltage sensor to the control 
section 50, and memorizing the relation of the pressure value and remaining capacity in a 
voltage sensor beforehand to the control section 50. Or the remaining capacity monitor 46 
is good also as composition which measures the specific gravity of the electrolysis solution 
of the rechargeable battery 30, and detects remaining capacity. 

[0048]The control section 50 is constituted as a logic circuit centering on a microcomputer, 
and consists of CPU52, ROM54, RAM56, and the input/output port 58. CPU52 performs a 
predetermined operation etc. according to the control program set up beforehand. A control 
program, control data, etc. required to perform various data processing are beforehand 
stored in ROM54 by CPU52, and various data required similarly at CPU52 to perform 
various data processing is temporarily written by reading and RAM56. The input/output 
port 58 inputs the detecting signal from various sensors, such as the remaining capacity 
monitor 46, etc., and according to the result of an operation of CPU52, outputs a driving 
signal to the changeover switch 38, the inverter 80, etc., and controls the driving state of 
each part of a fuel cell system. 

[0049]Although drawing 1 showed only the input of the detecting signal from the 
remaining capacity monitor 46, and the signal from the current sensor 90, the output of the 
driving signal to the inverter 80 and the changeover switch 38, and the exchange of the 
signal between the control devices 33 about the control section 50, In addition to this, the 
control section 50 is performing the various control in a fuel cell system. As main things, 
control of the operational status of the fuel cell 20 can be mentioned in the control by the 
control section 50 which is not illustrated. As mentioned already, a driving signal is 
outputted to the air compressor 66 or a mass flow controller, control the amount of 
oxidizing gas, and a fuel gas amount, the quantity of the methanol supplied to the reformer 
64 and water is controlled, or the control section 50 is also performing temperature 
controlling of the fiiel cell 20, and temperature controlling of the reformer 64. 
[0050]The inverter 80 changes into three-phase alternating current a direct current 
supplied from the fuel cell 20 or the rechargeable battery 30, and supplies it to the motor 
32. Here, it is controllable in the driving force generated by the motor 32 by adjusting the 
amplitude (actually pulse width) and frequency of three-phase alternating current which 
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are supplied to the motor 32 based on the directions from the control section 50. This 
inverter 80 is constituted considering six switching elements (for example, bipolar form 
MOSFET (IGBT)) as a main circuit element, A direct current supplied by the switching 
operation of these switching elements from the fuel cell 20 and the rechargeable battery 30 
is changed into the three phase alternating current of arbitrary amplitude and frequency. 
It is connected to the control section 50 by the electric conduction line, and each switching 
element with which the inverter 80 is provided receives control of the timing of the 
switching with the driving signal from the control section 50. 

[005l]The current sensor 90 detects the output current from the rechargeable battery 30. 
Although the output state of the rechargeable battery 30 has a case of discharge, and a 
case of charge, it is henceforth called output current about the case of both charge and 
discharge. This current sensor 90 has connected with the control section 50, and the 
current value detected by the current sensor 90 is inputted into the control section 50. The 
inputted current value is used when judging the charge-and"discharge state in the 
rechargeable battery 30. 

[0052]Although the composition of the fuel cell system 10 was explained above next, 
operation of this fuel cell system 10 is explained. First, the situation of the output from the 
fuel cell 20 in the fuel cell system 10 and the rechargeable battery 30 is explained. Since 
the fuel cell 20 and the rechargeable battery 30 are connected in parallel, if both both may 
become the side which supplies electric power according to the size of load, the charging 
state of the rechargeable battery 30, etc., charge of the rechargeable battery 30 by the fuel 
cell 20 may be performed. 

f0053l Drawing 4 is an explanatory view showing the output characteristics of the fuel cell 
20 and the rechargeable battery 30. A pressure value falls as a big pressure value can be 
acquired and a current value becomes large, when the fuel cell 20 has a small current 
value with small load outputted at the time [ a current value ]. Although the rechargeable 
battery 30 can maintain the pressure value of a prescribed range covering a large current 
value, a pressure value goes up and down it according to the charging state, The output 
characteristics of the rechargeable battery 30 shown in drawing 4 are things when the 
rechargeable battery 30 is fully charged. 

[0054]For example, when the electric power which the vehicles which carry a fuel cell 
system are accelerating and the motor 32 requires is large, all the current taken to drive 
the motor 32 and the auxiliary machine class 34 is set to Itl. If current is taken out from 
the fuel cell 20 and the rechargeable battery 30 at this time, according to this current value, 
the voltage between output terminals of the fuel cell 20 and the rechargeable battery 30 
will fall. However, since the fuel cell 20, the rechargeable battery 30, and the motor 32 are 
connected in parallel, those both-ends voltage becomes equal. If this voltage is set to Vtl, 
output current IF1 of the fuel cell 20 and output current IB1 of the rechargeable battery 30 
will become a value of which Itl=IFl+IBl consists from drawing 4 . At this time, it is 
IFKIB1. 

[0055]When the total current value taken to drive said load falls to It2, according to the 
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decrement of this current value, the voltage voltage between output terminals of the fuel 
cell 20 and the rechargeable battery 30 rises. Also in this case, as mentioned above, the 
both-ends voltage of the fuel cell 20, the rechargeable battery 30, and the motor 32 becomes 
equal. If voltage at this time is set to Vt2, output current IF2 of the fuel cell 20 and output 
current IB2 of the rechargeable battery 30 will become a value of which It2=IF2+IB2 
consists from drawing 4 , At this time, it is IF2>IB2. Thus, the rate which each of the fuel 
cell 20 and the rechargeable battery 30 outputs with the size of load changes. 
[00561 Drawing 5 is an explanatory view showing the output characteristics of the fuel cell 
20, and the output characteristics of the rechargeable battery 30 in which the charging 
state fell. When the motor 32 requires the electric power of a predetermined size, the total 
current value for driving said load is set to It3, If current is taken out from the fuel cell 20 
and the rechargeable battery 30 at this time, according to this current value, the voltage 
between output terminals of the fuel cell 20 and the rechargeable battery 30 will fall. If 
voltage at this time is set to Vt3 since the both-ends voltage of the fuel cell 20, the 
rechargeable battery 30, and the motor 32 becomes equal as mentioned above, output 
current IF3 of the fuel cell 20 and output current IB3 of the rechargeable battery 30 will 
become a value of which It3=IF3+IB3 consists from drawing 5 . At this time, it is IF3>IB3. 
Thus, when the charging state of the rechargeable battery 30 falls, it will depend for the 
great portion of output to load on the fuel cell 20. 

[0057]Here, the size of the electric power which the motor 32 requires becomes smaller 
than the specified quantity, and if all the current taken to drive said load falls to It4, 
according to the decrement of this current value, the voltage voltage between output 
terminals of the fuel cell 20 and the rechargeable battery 30 will rise. Also in this case, as 
mentioned above, the both-ends voltage of the fuel cell 20, the rechargeable battery 30, and 
the motor 32 becomes equal. If voltage at this time is set to Vt4, output current IF4 of the 
fuel cell 20 and charging current IB4 of the rechargeable battery 30 will become a value of 
which It4=IF4+IB4 consists from drawing 5 . However, it is this time IB4<0 and the 
rechargeable battery 30 will be in the state of charging with the fuel cell 20. Thus, if the 
size of load becomes below in the specified quantity when the charging state of the 
rechargeable battery 30 is not enough, the fuel cell 20 will drive load and it will come to 
charge the rechargeable battery 30. 

[0058]Next, in the fuel cell system 10 of this example, the control performed according to 
the remaining capacity of the rechargeable battery 30 is explained. In this example, when 
the remaining capacity of the rechargeable battery 30 is below a predetermined value, the 
electric energy consumed with the electromobile which carries the output 10 in the fuel cell 
system 10, i.e., a fuel cell system, is regulated, and control of suppressing an output to a 
predetermined value is performed until remaining capacity is recovered more than the 
specified quantity. With the electric power consumed with the electromobile which carries 
the fuel cell system 10, although the electric power consumed by the auxiliary machine 
class 34 other than the electric power consumed by the motor 32 is also contained, Many of 
electric power consumed by the auxiliary machine class 34 is required in order to maintain 
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the fuel cell system 10 to operating status, as mentioned already, and the electric power 
consumed by the motor 32 as electric power to regulate is applicable. 
[0059]The operation at the time of performing the above-mentioned control in the fuel cell 
system 10 of this example is explained based on a detection processing routine at the time 
of the remaining capacity fall illustrated to drawing 6 . In the vehicles which carry the fuel 
cell system 10, since the predetermined start switch which starts this fuel cell system was 
turned on, this routine is performed by CPU52 10 sec of every predetermined time, for 
example, every. 

[0060]If this routine is performed, first, the remaining capacity monitor 46 will detect the 
remaining capacity Q of the rechargeable battery 30, and will input a detection value into 
CPU52 (Step S100). Next, the value Q of this detected remaining capacity is compared 
with the reference value Q0 set up beforehand (Step SI 10). When larger than the reference 
value Q0, the detection value Q judges that the remaining capacity of the rechargeable 
battery 30 is enough, and ends this routine. 

[006l]In Step SI 10, when smaller than the reference value Q0, the value Q of the detected 
remaining capacity judges that the remaining capacity of the rechargeable battery 30 is 
insufficient, and restricts the power consumption of the motor 32 to below a predetermined 
limit value by controlling the inverter 80 (Step S120). The timing of switching of the 
switching element mentioned already in the inverter 80 is specifically controlled, The 
power consumption in the motor 32 is held down to below the above-mentioned 
predetermined limit value by holding down the amplitude or frequency of a three phase 
alternating current which changes a direct current and is supplied to the motor 32 to below 
a predetermined value. When the power consumption of the motor 32 was restricted to 
below the predetermined limit value and the power consumption in the motor 32 till then 
is larger than this limit value, the output voltage of the fuel cell 20 and the rechargeable 
battery 30 rises, and that output state changes with reduction of the electric energy 
consumed with the whole electromobile. Here, by the current sensor 90, the output current 
I from the rechargeable battery 30 is detected (Step S130), and the positive/negative of this 
output current I is judged (Step S140). 

[0062]From the rechargeable battery 30, if it is judged that the output current I of the 
rechargeable battery 30 is positive in Step S140, since electric power will be outputted 
succeedingly, it will return to Step S120, the limit value of the power consumption in the 
motor 32 will be reset up, and reduction of power consumption will be aimed at. It shifts to 
Step S130 again after that, the output current I from the rechargeable battery 30 is 
detected, and the positive/negative is judged at Step S140. If it is judged that the output 
current I of the rechargeable battery 30 is negative in Step S140, the output state of the 
rechargeable battery 30 will be judged to have changed to charging from discharge by 
reducing the electric power consumed by the motor 32. The output state of the 
rechargeable battery 30 is made to be here changed to charge by repeating judgment of the 
positive/negative of the output current I from the rechargeable battery 30, and reduction of 
the power consumption by the re set of the limit value of the power consumption in the 
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motor 32 if needed. 

[0063]If the output current I of the rechargeable battery 30 is judged to be negative at Step 
Si 40 next, again, the remaining capacity monitor 46 will detect the remaining capacity of 
the rechargeable battery 30, and will input the detection value Q into CPU52 (Step S150). 
Next, comparison with the reference value Ql beforehand set to the value Q of this 
remaining capacity is performed (Step S160), and it is judged whether the remaining 
capacity of the rechargeable battery 30 was fully recovered. In Step S160, when the 
remaining capacity Q of the rechargeable battery 30 exceeds the reference value Ql, it is 
judged that the remaining capacity of the rechargeable battery 30 was fully recovered. In 
this case, the load limitation of the motor 32 performed at Step S120 is canceled, and this 
(Step S170) routine is ended. Although the reference value Ql is good also as setting up the 
same value as the reference value Q0 in Step S110 at this time, it is desirable to consider 
the stability of control and to set up a bigger value than the reference value Q0. 
[0064]In Step S160, when the value Q of the remaining capacity of the rechargeable 
battery 30 has not reached the reference value Ql, it is judged that the recovery condition 
of the remaining capacity of the rechargeable battery 30 is insufficient. In this case, first, it 
returns to Step S130, the output current I from the rechargeable battery 30 is measured, 
and it checks that the output state of the rechargeable battery 30 is charge in Step S140. 
As well as [ when it is checked that the output state of the rechargeable battery 30 is 
charge ] the processing in Step S140 performed last time, It compares with the reference 
value Ql which detected the remaining capacity Q of the rechargeable battery 30 by the 
remaining capacity monitor 46 again (Step S150), and mentioned already the value Q of 
the detected remaining capacity (Step S160). If these processings are repeated if needed 
and the remaining capacity Q of the rechargeable battery 30 exceeds the reference value 
Ql at Step S160, it will shift to Step S170, the load limitation to the motor 32 will be 
canceled, and this routine will be ended. 

[0065]When it returns from Step S160 to Step S130, the output current from the 
rechargeable battery 30 is detected and the positive/negative is investigated at Step S140, 
the output state of the rechargeable battery 30 may be discharged so that it may mention 
later. In such a case, it returns from Step S140 to Step S120 further, the limit value of 
power consumption is reset, reduction of power consumption is aimed at so that the power 
consumption of the motor 32 may decrease further, and the output state of the 
rechargeable battery 30 is changed into charge. Also in this case, if the output state of the 
rechargeable battery 30 changes to charge, the remaining capacity Q of the rechargeable 
battery 30 will come (Step S160) to exceed the above-mentioned reference value Ql soon. If 
the remaining capacity Q of the rechargeable battery 30 exceeds the above-mentioned 
reference value Ql, the load limitation to the motor 32 will be canceled in Step S170, and 
this routine will be ended. 

[0066]Here, the power consumption in the motor 32 and its restriction are explained 
further. The driving state of the motor 32 is controlled by the driving signal outputted to 
the inverter 80 from the control section 50 based on the signal etc. which are outputted 
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from the accelerator pedal position sensor 33b. If directions are inputted so that it may get 
into the accelerator pedal 33a and the speed of vehicles may be gathered, In the inverter 80, 
control which increases the amplitude and frequency of a three phase alternating current 
which are changed from a direct current is performed, by this, the torque and the number 
of rotations of the motor 32 rise, and the speed of vehicles increases, and the power 
consumption in the motor 32 also increases. Restriction of the power consumption in the 
motor 32 is performed by providing restriction in the amplitude and frequency of a three 
phase alternating current which are supplied to the motor 32 from the inverter 80. Since it 
stops rotating more than number of rotations although the accelerator pedal 33a is broken 
in if restriction is provided in the amplitude and frequency of a three phase alternating 
current or beyond the torque corresponding to the amplitude restricted [ above-mentioned ] 
in the motor 32 is not acquired, the power consumption in the motor 32 can be restricted. 
[0067]When the power consumption of the motor 32 is restricted to below a predetermined 
preset value in Step S120, it is also considered that the electric power which the motor 32 
actually consumes depending on the drive situation of the motor 32 is below this preset 
value. Even if the actual power consumption in the motor 32 is below the above-mentioned 
preset value, when the output state of the rechargeable battery 30 is discharge, here, Since 
processing which returns from Step S140 to Step S120, and resets up the limit value of the 
power consumption of the motor 32 is performed, it is controlled so that the output state of 
the rechargeable battery 30 is charged eventually. 

[0068]The actual power consumption in the motor 32 is below the above-mentioned preset 
value, and when the output state of the rechargeable battery 30 is charge, as mentioned 
above, it shifts to Step S150 as it is, and it supervises until the value Q of the remaining 
capacity of the rechargeable battery 30 exceeds the predetermined reference value Ql. 
When it goes up here to the limit value which the power consumption in the motor 32 was 
changed and was set up at Step S120 before the remaining capacity of the rechargeable 
battery 30 reached the reference value Ql, When the output state of the rechargeable 
battery 30 is discharged, since the remaining capacity Q of a rechargeable battery does not 
reach the reference value Ql, it will return from Step S160 to Step S130. If the output 
state of the rechargeable battery 30 is judged to be discharge in Step S140, the limit value 
of power consumption will be reset so that it may return to Step S120 and power 
consumption may decrease further. Also in this case, control which repeats the re set of the 
li mi t value of power consumption is performed so that the power consumption in the motor 
32 may be cut down, and recovery of the remaining capacity of the rechargeable battery 30 
is achieved until the output state of the rechargeable battery 30 is charged eventually. If 
the output state of the rechargeable battery 30 continues being charge when the power 
consumption in the motor 32 is changed and it goes up to the above-mentioned limit value 
from the first, the remaining capacity of the rechargeable battery 30 will continue recovery, 
and will reach the above-mentioned reference value Ql soon. 

[0069]Since according to the fuel cell system 10 explained above the power consumption in 
the motor 32 is restricted when the remaining capacity of the rechargeable battery 30 falls, 
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it can suppress that the state of the remaining capacity of the rechargeable battery 30 gets 
worse. Excessive load can also be prevented from being applied to the fuel cell 20. Since 
this limit value is reset until the output state of the rechargeable battery 30 is charged 
when restricting the power consumption in the motor 32, when the remaining capacity of 
the rechargeable battery 30 falls, that recovery can be aimed at promptly. Therefore, when 
a burden increases in the state where the remaining capacity of the rechargeable battery 
30 fell, the problem produced with the fuel cell 20 is avoidable. That is, the output from the 
fuel cell 20 becomes superfluous, the output voltage of the fuel cell 20 does not decline, or 
fuel cell 20 inside is overheated selectively, and damage is not received. 
[0070]In the 1st example of the above, when it was judged that the remaining capacity of 
the rechargeable battery 30 is insufficient, decided to stop the power consumption of the 
motor 32 until the output state of the rechargeable battery 30 is charged, but. It can 
prevent performing control which holds down the power consumption's of the rechargeable 
battery 30 to below a predetermined limit value also suppressing that the state of the 
remaining capacity of the rechargeable battery 30 gets worse, or requiring superfluous 
load for the fuel cell 20. Here, when it is judged that the remaining capacity of the 
rechargeable battery 30 is insufficient, the limit value established to the output from the 
motor 32 is good also as setting up constant value irrespective of the remaining capacity of 
the rechargeable battery 30, and good also as setting up so low that there being little 
remaining capacity of the rechargeable battery 30. Drawing 7 is an explanatory view 
showing the case where constant value is set up as a limit value. In this case, the 
remaining capacity of the rechargeable battery 30 is the reference value Q0. The output 
from the rechargeable battery 30 is restricted to below a predetermined limit value 
between the followings. Actual control is performed by restricting the amplitude and 
frequency of a three phase alternating current which are supplied to the motor 32 from the 
inverter 80 so that the torque or the number of rotations in the motor 32 may become 
below in the value corresponding to this limit value. When the remaining capacity of the 
rechargeable battery 30 exceeds the reference value Q0, such restriction is canceled and it 
becomes possible by operating the accelerator pedal 33a to control the number of rotations 
of the motor 32 arbitrarily. 

[007l]Since the power consumption in the motor 32 will be restricted when the remaining 
capacity of the rechargeable battery 30 is less than the reference value Q0 if it has such 
composition, it can prevent originating in the remaining capacity of the rechargeable 
battery 30 having decreased, and applying load to the fuel cell 20 too much. If the value 
which the output state of the rechargeable battery 30 changes to charge is set up as a limit 
value of the power consumption in this motor 32 when the remaining capacity of the 
rechargeable battery 30 becomes the reference value Q0, By restricting the power 
consumption in the motor 32, charge of the rechargeable battery 30 can be started and 
recovery of the remaining capacity can be aimed at. Even if it held down the power 
consumption in the motor 32 to the limit value, when the output state of the rechargeable 
battery 30 sets up the value which is discharged as a limit value, the remaining capacity of 
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the rechargeable battery 30 falls further and below the specified quantity becomes, the 
output state of the rechargeable battery 30 will start to charge. Namely, when the power 
consumption in the motor 32 is restricted to below the above-mentioned limit value, When 
the remaining capacity of the rechargeable battery 30 decreases below to the 
above-mentioned specified quantity, charge of the rechargeable battery 30 is performed, 
and similarly the remaining capacity of beyond the above-mentioned predetermined value 
is the reference value Q0. When it recovers even below, although an output is possible for 
the rechargeable battery 30, it will be in the state where the discharging amount was 
stopped. 

[Q072l Drawing 8 is an explanatory view showing the case where the limit value 
established in order to stop the power consumption of the motor 32 is set up according to 
the remaining capacity of the rechargeable battery 30. Also in this case, the remaining 
capacity of the rechargeable battery 30 is the reference value Q0. If it becomes the 
following, a limit value will be provided in the power consumption of the motor 32, but in 
that case, this limit value is set up so that there is little remaining capacity of the 
rechargeable battery 30, and the limit value of the power consumption of the motor 32 may 
become small. Such restriction is canceled when the remaining capacity of the 
rechargeable battery 30 exceeds the reference value Q0 from the first. 
[0073]Since power consumption will be restricted when the remaining capacity of the 
rechargeable battery 30 is less than the reference value Q0 if it has such composition, it 
can stop that load is applied to the fuel cell 20 too much. If the remaining capacity of the 
rechargeable battery 30 decreases to some extent, in order that the output state of the 
rechargeable battery 30 may start to charge from discharge, remaining capacity can be 
recovered before the remaining capacity of the rechargeable battery 30 falls too much. 
Since it shifts to the state where the output to a motor falls even to a predetermined value 
rapidly, the speed of vehicles does not fall suddenly, and speed does not come out gradually, 
like the control shown in drawing 7 mentioned already if remaining capacity falls to some 
extent, It can be considered more as little control of sense of incongruity for the driver of 
vehicles. 

[Q074l Drawing 9 is an explanatory view showing the case where the limit value 
established in order to stop the power consumption of the motor 32 is divided and set as 
two or more stages according to the remaining capacity of the rechargeable battery 30. Also 
in this case, if the remaining capacity of the rechargeable battery 30 serves as 
reference-value Q0 less or equal, a limit value will be provided in the power consumption of 
the motor 32, but it is the reference value Q0 about the remaining capacity of the 
rechargeable battery 30 in that case. Below it divides into two or more stages (drawing 9 
four steps), and a limit value which is different in each stage is set up. If it has such 
composition, according to the deteriorating state of the remaining capacity of the 
rechargeable battery 30, the limit value of the power consumption in the motor 32 can be 
adjusted. 

[0075]In the above-mentioned control explained based on drawing 7 thru/or drawing 9 . 



18/26 



Japanese Publication number : 10-074533A 



When the remaining capacity of the rechargeable battery 30 is less than the reference 
value Q0 and it restricts the power consumption in the motor 32, it is decided by relation 
between the limit value set up about the output of the rechargeable battery 30, and the 
remaining capacity of the rechargeable battery 30 whether the output state of a 
rechargeable battery will be in the state which can be discharged, or it will be in a charging 
state. Here, it is good after setting out of the limit value of the power consumption in the 
motor 32 like the composition shown in the 1st example of the above also as resetting a 
limit value so that the discharge state of the rechargeable battery 30 may be charged. That 
is, the current sensor 90 detects the output current of the rechargeable battery 30 after 
setting out of the limit value of the power consumption in the motor 32, and the re set 
which makes the above-mentioned limit value low is repeated until this current value 
turns into a negative value. If it has such composition, the remaining capacity of the 
rechargeable battery 30 will be the reference value Q0. When it becomes the following, 
recovery of the remaining capacity of the rechargeable battery 30 can be aimed at promptly. 
[0076]Perform load limitation shown in drawing 7 thru/or drawing 9 from the first when 
the remaining capacity of the rechargeable battery 30 was less than the reference value Q0, 
and the power consumption in the motor 32 is restricted, When the remaining capacity of 
the rechargeable battery 30 is less than the 2nd [ further ] predetermined reference value, 
it is good also as performing the re set of the above-mentioned limit value until the output 
state of the rechargeable battery 30 as well as the 1st example starts to charge. Even if it 
adopts which composition of the above, when remaining capacity falls to some extent, 
recovery of the remaining capacity of the rechargeable battery 30 can be aimed at by 
considering the output state of the rechargeable battery 30 as charge. 
[0077]Although we decided to provide a limit value in the power consumption as a method 
of restricting the power consumption in the rechargeable battery 30, in the 
above-mentioned explanation, there is also a method of restricting power consumption by 
stopping the motor 32. What is necessary is just to sever supply of the electric power to the 
motor 32 by inputting a driving signal into the changeover switch 38 shown in drawing 1 
from the control section 50, and cutting a circuit in this changeover switch 38, in order to 
stop the motor 32. Such a changeover switch 38 is good also as providing in the circuit 
which constitutes the inside of the inverter 80. 

[0078]Thus, the power consumption in the motor 32 including the control which severs 
supply of the electric power to the motor 32, and stops the motor 32 is controllable. The 
control which only provides a limit value in the amount of used electricity in the motor 32, 
the control which sets up the limit value of the output from the motor 32 so that the output 
state of the rechargeable battery 30 may be charged, Or it is good also as composition 
which chooses suitable control suitably according to the deteriorating state of the 
remaining capacity of the rechargeable battery 30, the travel condition of vehicles, etc. 
from the control etc. which stop the motor 32 thoroughly. 

[0079]In the fuel cell system 10 of the 1st example of the above, formed both the remaining 
capacity monitor 46 and the current sensor 90, and the remaining capacity of the 
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rechargeable battery 30 was supervised by the remaining capacity monitor 46, and it had 
composition which judges the positive/negative of the output current from the rechargeable 
battery 30 by the current sensor 90. Here, it can have composition which detects remaining 
capacity only by a current sensor, without forming especially the remaining capacity 
monitor 46 that comprises a SOC monitor etc. It explains below by making such 
composition into the 2nd example. Drawing 10 is a block diagram which illustrates the 
composition of the fuel cell system 10A of the 2nd example. Since it is as common as the 
fuel cell system 10 of the 1st example except having the current sensor 92 instead of 
having the remaining capacity monitor 46, the fuel cell system 10A omits the detailed 
explanation about composition. 

[0080]The fuel cell system 10A is provided with the current sensor 92 other than the same 
current sensor 90 as the fuel cell system 10 of the 1st example. Although the current 
sensor 90 measures the output current II from the rechargeable battery 30, the current 
sensor 92 measures the total current value 10 with which the output current from the 
rechargeable battery 30 and the output current from the fuel cell 20 were doubled. These 
current sensors 90 and 92 are connected to the control section 50, and the current value 
measured by the control section 50 is inputted. The control section 50 detects the 
remaining capacity of the rechargeable battery 30 based on these current values. 
[008l]Here, the principle which detects the remaining capacity of the rechargeable battery 
30 from a current value is explained. The total current value 10 which flows through the 
circuit which constitutes fuel cell system A is II when the output current from the fuel cell 
20 is set to 12. +12 =10 is realized. Here, the charging state of the rechargeable battery 30 is 
enough, and since it will be in the state where it is outputted also from the rechargeable 
battery 30 when the output is not restricted, it is set to II >0. Therefore, 12 / 10 <1 are 
realized. At this time, the value of 12 / 10 becomes small, so that the size of the connected 
load is large (refer to drawing 4) . 

[0082]On the other hand, the remaining capacity of the rechargeable battery 30 is below 
the specified quantity, and since it will be in the state where the rechargeable battery 30 is 
charged by the fuel cell 20 when the load (required power of the motor 32) connected is 
smaller than the specified quantity, it is set to II <0. Therefore, 12 / 10 >1 are realized. 
Here, if charge of the rechargeable battery 30 by the fuel cell 20 progresses, the value of 
the above-mentioned 12 / 10 becomes small gradually, and approaches 1. 
[0083]The value of this 12 / 10 is a value determined with the size of the load connected 
with the remaining capacity of the rechargeable battery 30. Therefore, if the size of load is 
decided, the value of 12 / 10 at the time of being the reference value Q0 which the 
remaining capacity of the rechargeable battery 30 mentioned already can be calculated. In 
the fuel cell system 10A of this example, in order to judge the charging state of the 
rechargeable battery 30 from the state of the output current of the rechargeable battery 30 
and the fuel cell 20, The range of the size (sum total of the required power of the motor 32 
and the auxiliary machine class 34) of the load expected is covered, and the value of 12 / 10 
in case the remaining capacity of the rechargeable battery 30 is the reference value Q0 is 
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beforehand memorized by the control section 50. 

[0084]In order for the value of this 12 / 10 to change also with the temperature of the 
rechargeable battery 30, the range of the operating temperature the rechargeable battery 
30 is expected to be is covered, and the value of 12 / 10 in case the remaining capacity of the 
rechargeable battery 30 is the reference value Q0 is memorized by the control section 50 as 
a map. Drawing 11 is a flow chart which illustrates the remaining capacity decision 
processing routine performed by CPU52, when detecting the remaining capacity of the 
rechargeable battery 30. This remaining capacity decision processing routine is performed 
as processing replaced with Step S100 and Step SI 10 in a detection processing routine at 
the time of the remaining capacity fall performed by the fuel cell system 10 of the 1st 
example. 

[0085]If this routine is started, CPU52 will perform first the current value II which the 
current sensors 90 and 92 detect, and processing which reads 10 (Step S200). Next, the 
total burden is read (Step S210). Reading of this total burden is performed by reading the 
driving state of the motor 32 and the auxiliary machine class 34. The temperature sensor 
which is not illustrated detects the temperature of the rechargeable battery 30 (Step S220). 
[0086]Here, under such a condition, the value x of 12 / 10 in case the remaining capacity of 
the rechargeable battery 30 is the reference value QO is calculated based on the detected 
total burden and the temperature of the rechargeable battery 30. The actual measurement 
of 12/10 is calculated based on the current value II read at Step S200, and the value of IO, 
and comparison with x based on the value and the reference value Q0 of this 12 / 10 is 
performed (Step S240). When the value of 12 / 10 based on an actual measurement is larger 
than above-mentioned x, It judges that there is less remaining capacity of the rechargeable 
battery 30 than the reference value QO, and this (Step S250) routine is ended, it shifts to 
Step S120 of a detection processing routine succeedingly at the time of a remaining 
capacity fall, and the power consumption in the motor 32 is reduced. When the value of 12 / 
10 based on an actual measurement is smaller than above-mentioned x, it judges that there 
is more remaining capacity of the rechargeable battery 30 than the reference value QO 
(Step S260), and this routine is ended and a detection processing routine is ended at the 
time of a remaining capacity fall. 

[0087]In the fuel cell system 10A of the 2nd example that is the composition of judging the 
remaining capacity of the rechargeable battery 30 from the measured current value, Step 
S150 and Step S160 in a detection processing routine are also transposed to the same 
processing at the time of the remaining capacity fall of the 1st example shown in drawing 6 . 
Here, in the control section 50, based on the detected total burden and the temperature of 
the rechargeable battery 30, the value of 12 / 10 corresponding to Ql is calculated instead of 
the reference value Q0 with reference to a predetermined map, and it compares with the 
value of 12 / 10 based on the surveyed current value. 

[0088] Although it had composition which detects the output current II and the total 
current value 10 of the rechargeable battery 30 by the current sensors 46 and 90 in the 2nd 
example mentioned above, II It is good also as searching for the output current 12 of the 
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fuel cell 20 instead of being the above II or 10, and what is necessary is just to suppose that 
at least two values are detected among II, 10, and 12, since it can ask for it if other two 
values understand each of 10 and 12. 

[0089]Since according to the fuel cell system 10A of the 2nd example explained above it is 
not necessary to attach a remaining capacity monitor to the rechargeable battery 30 in 
order to detect the remaining capacity of the rechargeable battery 30, the composition of a 
device can be simplified. That is, only by providing the current sensor of easy composition, 
the remaining capacity of the rechargeable battery 30 is detected, and the 
charge-and-discharge state of the rechargeable battery 30 can be supervised. 
[0090]In the fuel cell system 10A of the 2nd example, the output current value II from the 
rechargeable battery 30, Although it had composition which measures at least two kinds of 
current values, and judges the remaining capacity of the rechargeable battery 30 based on 
these values among the output current value 12 from the fuel cell 20, and the total current 
value 10 with which these were doubled, The remaining capacity of the rechargeable 
battery 30 can also be judged from the output current value II from the rechargeable 
battery 30, and the pressure value in the circuit which constitutes the fuel cell system 10A. 
Such composition is explained as the 3rd example below. 

rQ09l1 Drawing 12 is a block diagram which illustrates the composition of the fuel cell 
system 10B of the 3rd example. Since it is as common as the fuel cell system 10 of the 1st 
example, and the fuel cell system 10A of the second example except having the voltage 
sensor 94 instead of having the remaining capacity monitor 46 and the current sensor 92, 
the fuel cell system 10B omits the detailed explanation about composition. 
[0092]The fuel cell system 10B is provided with the voltage sensor 94 other than the same 
current sensor 90 as the fuel cell systems 10 and 10A of ******** mentioned already. Since 
it is connected in parallel, the fuel cell 20 and the rechargeable battery 30 of the voltage 
which this voltage sensor 94 detects are equal to the output voltage of the fuel cell 20, and 
the output voltage of the rechargeable battery 30. The voltage sensor 94 is connected to the 
control section 50, and the pressure value measured by the control section 50 is inputted. 
The control section 50 detects the remaining capacity of the rechargeable battery 30 based 
on the current value inputted from the pressure value and the current sensor 90 which 
were inputted from the voltage sensor 94. 

[0093]Below, the principle which judges the remaining capacity of the rechargeable battery 
30 from the above-mentioned pressure value and a current value is explained. Drawing 13 
is the fuel cell 20, the rechargeable battery 30 whose charging state is enough (for example, 
90%), the rechargeable battery 30 whose charging state is insufficient (for example, 20%), 
and an explanatory view which expresses typically the output characteristics of the 
rechargeable battery 30 whose value of remaining capacity is Q0. If a pressure value is 
measured by the voltage sensor 94, according to the remaining capacity, as for the 
rechargeable battery 30, an output current value will become settled uniquely, namely, ■■ if 
the remaining capacity of the rechargeable battery 30 is 90% when the measured pressure 
value is Vt5 - the output current value of the rechargeable battery 30 I F5 - if remaining 
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capacity is similarly 20% - an output current value - IB6 - if remaining capacity is 
similarly Q0, an output current value will be set to IB7. 

[0094]The output characteristics in the rechargeable battery 30 in case the remaining 
capacity of the rechargeable battery 30 is the reference value Q0 are memorized by the 
control section 50 of the fuel cell system 10B of this example. An input of the output 
current value II and the pressure value V of the rechargeable battery 30 will compare the 
value IBQ of the output current value of the rechargeable battery 30 in case the remaining 
capacity of the rechargeable battery 30 is Q0 and a pressure value is V with the inputted 
current value II. II If it is >IBQ, it will judge that the remaining capacity of the 
rechargeable battery 30 is size from Q0, and if it is II <IBQ, the remaining capacity of the 
rechargeable battery 30 will judge that it is smallness rather than Q0. 
[0095]The output characteristics in the rechargeable battery 30 in case the remaining 
capacity of the rechargeable battery 30 is Q0, In order to change also with the temperature 
of the rechargeable battery 30, the range of the operating temperature the rechargeable 
battery 30 is expected to be is covered, and output characteristics in case the remaining 
capacity of the rechargeable battery 30 is the reference value Q0 are memorized by the 
control section 50. Drawing 14 is a flow chart which illustrates the remaining capacity 
decision processing routine performed by CPU52, when judging the remaining capacity of 
the rechargeable battery 30 in the fuel cell system 10B. This remaining capacity decision 
processing routine is performed as processing replaced with Step S100 and Step Si 10 in a 
detection processing routine at the time of the remaining capacity fall performed by the 
fuel cell system 10 of the 1st example. 

[0096]lf this routine is started, the current value II which the current sensor 90 detects 
will be read first, and (Step S300) CPU52 will perform processing which reads the pressure 
value V which the voltage sensor 94 detects (Step S3 10). Next, the temperature sensor 
which is not illustrated detects the temperature of the rechargeable battery 30 (Step S320). 
Here, at the temperature of the detected rechargeable battery 30, the output current value 
IBQ of the rechargeable battery 30 in case the remaining capacity of the rechargeable 
battery 30 is the reference value QO and a pressure value is V is calculated (Step S330). 
The value of this IBQ is compared with the value of the current value II read at Step S300 
(Step S340), When the current value IBQ in case the remaining capacity of the 
rechargeable battery 30 is Q0 is larger than the actual measurement II, It judges that 
there is less remaining capacity of the rechargeable battery 30 than the reference value 
QO, and this (Step S350) routine is ended, it shifts to Step S120 of a detection processing 
routine succeedingly at the time of a remaining capacity fall, and the power consumption 
in the motor 32 is reduced. When the current value IBQ in case the remaining capacity of 
the rechargeable battery 30 is Q0 is smaller than the actual measurement II, it judges that 
there is more remaining capacity of the rechargeable battery 30 than the reference value 
QO (Step S360), and this routine is ended and a detection processing routine is ended at 
the time of a remaining capacity fall. 

[0097]In the fuel cell system 10B of the 3rd example that is the composition of judging the 
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remaining capacity of the rechargeable battery 30 from the current value and pressure 
value which were measured, Step S150 and Step S160 in a detection processing routine are 
also transposed to the same processing at the time of the remaining capacity fall of the 1st 
example shown in drawing 6 . Here, in the control section 50, it compares with II which is 
the current value which calculated and surveyed the current value value of the 
rechargeable battery 30 corresponding to Ql instead of the reference value Q0 based on the 
temperature of the detected pressure value and the rechargeable battery 30. 
[0098]Since according to the fuel cell system 10B of the 3rd example explained above it is 
not necessary to attach a remaining capacity monitor to the rechargeable battery 30 in 
order to detect the remaining capacity of the rechargeable battery 30 like the 2nd example, 
the composition of a device can be simplified. That is, only by providing the current sensor 
and voltage sensor of easy composition, the remaining capacity of the rechargeable battery 
30 is judged, and the charge-and-discharge state of the rechargeable battery 30 can be 
supervised. 

[0099]In the 1st thru/or the 3rd example mentioned already, when restricting the output 
from the rechargeable battery 30, The driving signal was outputted from the control 
section 50 to the inverter 80, and the power consumption in the motor 32 was reduced by 
controlling the amplitude and frequency of a three phase alternating current which are 
supplied to the motor 32 from the inverter 80. Therefore, the power consumption in the 
motor 32 can be easily reduced only by exchanging an electric signal, without providing a 
circuit specially. It is good also as providing resistance of a predetermined size in the state 
connectable with the position of a circuit which results in the motor 32 by the change of a 
point of contact from the first. If it has such composition, when restricting the power 
consumption in the motor 32, by changing a point of contact, the resistance of the whole 
circuit is raised and power consumption can be reduced. 

[0100]Although control of the output to the motor 32 performed when the remaining 
capacity of the rechargeable battery 30 falls based on the 1st example thru/or the 3rd 
example was explained, When such control is performed, although the accelerator pedal 
33a is broken in, speed will not increase or it will be in the state where speed faUs and 
where vehicles will stop further in a actual electromobile. Therefore, when the remaining 
capacity of the rechargeable battery 30 falls and the output to the motor 32 is restricted. It 
is desirable to have composition which makes the predetermined alarm lamp provided 
near the driver's seat of vehicles turn on, or tells a driver about being during load 
limitation by emitting a sound and a beep sound, and prevents misconception with a 
breakdown and to which the safe run under load limitation conditions is urged. 
[010l]As for this invention, although the example of this invention was described above, it 
is needless to say that it can carry out with the aspect which becomes various within limits 
which are not limited to such an example at all and do not deviate from the gist of this 
invention. 
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[Brief Description of the Drawings] 

[Drawing li lt is a block diagram which illustrates the composition of the fuel cell system 
10 which is one suitable example of this invention. 

[Drawing 2l lt is a cross section showing the composition of the single cell 28. 
[Drawing 3l lt is a block diagram showing the composition of the fuel cell part 60. 
[Drawing 4] It is an explanatory view showing the output characteristics of the fuel cell 20 
and the fully charged rechargeable battery 30. 

[Drawing 5l lt is an explanatory view showing the output characteristics of the fuel cell 20 
and the rechargeable battery 30 with an insufficient charging state. 

[Drawing 6] It is a flow chart with which a detection processing routine is expressed at the 
time of the remaining capacity fall performed at the time of operation of the fuel cell 
system 10 of the 1st example. 

[Drawing 7l lt is an explanatory view showing signs that output regulation is performed at 

the time of the fall of the remaining capacity of the rechargeable battery 30. 

[Drawing 8] It is an explanatory view showing signs that output regulation is performed 

according to the remaining capacity of the rechargeable battery 30. 

[Drawing 9l lt is an explanatory view showing signs that output regulation is gradually 

performed according to the remaining capacity of the rechargeable battery 30. 

[Drawing 10] It is a block diagram which illustrates the composition of the fuel cell system 

10A of the 2nd example. 

[Drawing 111 It is a flow chart showing the remaining capacity decision processing routine 
performed when detecting the remaining capacity of the rechargeable battery 30 in the fuel 
cell system 10A of the 2nd example. 

[Drawing 12l lt is a block diagram which illustrates the composition of the fuel cell system 
10B of the 3rd example. 

[Drawing 13l lt is an explanatory view showing the output characteristics of the fuel cell 20 
and the rechargeable battery 30 in various charging states. 

[Drawing 14] It is a flow chart showing the remaining capacity decision processing routine 

performed when detecting the remaining capacity of the rechargeable battery 30 in the fuel 

cell system 10B of the 3rd example. 

[Description of Notations] 

10, 10A, 10B - Fuel cell system 

20 - Fuel cell 

21 " Electrolyte membrane 

22 " Anode 

23 - Cathode 

24, 25 - Separator 

24P - Fuel gas flow route 

25P " Oxidizing gas passage 

26, 27 -- Collecting electrode plate 

28 - Single cell 
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32 -- Motor 

33 - Control device 
33a - Accelerator pedal 

33b - Accelerator pedal position sensor 

34 - Auxiliary machine class 
36 DC to DC converter 

38 - Changeover switch 

46, 90, 92 ■■ Current sensor 

46 " Remaining capacity monitor 

50 - Control section 

52 - CPU 

54 - ROM 

56 -RAM 

58 - Input/output port 

60 - Fuel cell part 

61 - Methanol tank 

62 - Water tank 
64 " Reformer 

66 " Air compressor 

67 " Electro-magnetic valve 

68 - Fuel supply line 

69 - Air feed 

70 " Branching air duct 

71 - Fuel exhaust passage 
80 - Inverter 

94 Voltage sensor 



[Translation done.] 
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#jSUT4b»k ffi^Lfc«fcd(c, 7/-F2 2©Sffii: 
T«8*stfrx&lE8&2 4P*»J*U BSS-T5*-fe;K0*V 
-H2 3©«Bi:T«fk#xa»2 5P*»*1-*. C 
CT\ £*AU-*©affi£Jl£l££n;fcV7Mu Sffit 

fe<DPi&&&tci:£LXt>ln<\ Ztc V7<D%mt 

[0033] mnmm z o os*«jg-e* « jiht « 

;l/ 2 8 ©*MJfcT3^TKIiU Lfc„ gHHcMftWtt 2 0 t 
LXmfriLXZtZfcl^ -fe/^-2 2 4, 7/-F2 
2, «»Jt«2 1, AV-F2 3, ■fe><U-*2 5©JH 

ttl OOfi) > ^OWilKlWfllA-^^^MWSft^fc 
J:*)JBfi)t2nS^««2 6, 2 7 ZSiWt ZCttOz? 
X, X*>y*$5g*«fi!cf £o 
[0 0 3 4] EI 1 ^HT«EI^L%*^fc*\ 
3«Kte«8»«l!l*«v^T»l*ff a 3 tea, ±I5X* -v 



«o «»«jasP6 0(i, ±iB«smjfi2ot, 

[0 0 3 5] &S$6 4«, ^^/-;l/^>^6 lfc<fc 
Xffrttvir 6 2 6, * J: tfckotttt*** 

LTTk^M&Hffitc J: S3M*frav\ 7kitt 'J y 

»*x*4ja-r*. wtk:, *ks6 4T-ff%t>nsat 

[0036] 

CH3OH -» CO+2H2 - (4) 

CO + H2O -> CO2 + H2 - (5) 

CH3OH + H2O -» C02 + 3H2 - (6) 

[0 0 3 7] &g&6 4W&fc>n5;<*/-/W0&M 
SlEti. (4) 3?-«frSft5*2/-;V<D#»£CSfe 

(5) S?*t>«n*-|lfkK«0»«El5fc«'BII»lc 
JtffU ±fotLX (6) SORl&WB**. C©<k3 

Lxmnmm 2 0 tc«*&£*u nmwin 2 0 rttja** 

-tr;V2 8K*5V>T, ME«tt;tfXiftSS2 4 PCSIfrttT 
77- F 2 2 tC*JltS««fiS(St^?n«o 7/- F 2 

2T?ff4*>n*E«ttEaufc (i) s-e*b^n« 
m treble mm&m6 sicmsmVs mw* 

[0 0 3 8] $fc, X73y7U-y^6 6tt> ^g|5^P> 

ft t> aA,«a»**i»»wft 2 0 ictomim? z a a 

y7U-v9-6 6Kft!3&i:ttTimJE2ft7c£§tti:, 
flttSe6 9*^LT«W«l!!2 0K(iai&«tU «S^«?fi 
2 OF*3-e«§#-b;P2 8lCtS^X, 1fiWMitjS7.mi&2 
5 P(C2»*>nT*v-F2 3tte^5«Jte5f£:(c«$ti 

ffJtfc-r 5tJ £EIS)MW±JW SfttoWftttdfcb^ 
tSo ^lT, *V-K2 3{ctt*&-r^Mtt, C<DJ: 
3 >7U<y-9" 6 6 £«fcoTAPffi&f? &o TV^ 
«, 7/-F2 2tC^-rS«^X©JI^ltt, 

<D«K/ Vl/7 6 7 OHn«tt«Mfrr « Ci:£<fcoT& 

[0 0 3 9] TOm«fi2 0rt©7/-F2 2"PWfiBK 
fc«ffl*nfc*©«mil3!rxi:, x7ny7b-y9-6 6 

ti5= KaSbfeJc^f;:, *SS6 4{cfett5*SRf5tt 



(6) 



WOT* 1 0-7 4 5 3 3 



4C»JWU E*S2$S«£&«*&S&6 Qfrt>%m%% 
tt£«M&7 0fcJ:-3TaMI»6 4fc»*»*i*. 

[0 0 4 0] C©<k3£ft&*?ffi2 0ti, «E8?*nsft 

*OMIW4*JIP»5 0fcJ:oTfTft*>*x*. tHt>%, 
BifitfcxT'niO'Uytf 6 6^^«*&«S6 8£^t 

7K»LT»Ml»5 Ofr&0WWa** 
tH* U ^-OWftB^lilHttilSBWr * C fc T-flMfctf 

[0041] j-x±kjb^ t fcttftttt 2 o a, 2 #mas 3 

0> *-*3 2*J:tfl*ll*3 4fc«KUTVVB. C<D 
ft*4*?fc 2 0 tt, 3 2 *5 i.X3Wm 3 4 fcfcf tT 

2^?fi3 0O?ca«rff%5o C(0<fc3&2^«} ! fi3 0 

[0 0 4 2] 2^«)ti3 0li, ±IB«S^«H&2 ofcfcfe 
iC*-Z 3 2&£tflMM3 4fc«**{R*r««Mt 

[0 0 4 3] ^3 2ti, HflBWB*-*^**. ft 

shafts 20^2 wmm 3 0 # m ^-r * £ftrai!K& &2 

-*3 2tt0taWMj*»£U COHB»*tt, ft 

jfcfTS-SMtoJfcft*. C<0*-*3 2«> &iJSPgS3 
3©WW«»*«. IW«BM3 3H\ T^-b;i/^^;i/3 

Ht3 3b££fcfc«$t£ftTl,>3o tfc. »gB3 3 

a, tunas 5 o t t>mmztiTi3 1> , c <am$m 5 0 1 

[0 0 4 4] ffiWm3 4& J»Wt»3/X?2» 1 0£0« 

If, x7nv:fpy^6 e^^-^v^v^n 
6 6(1 R»tfcJ:3fcU ftm^2 0fC«*&-r5Kfk 
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«WI7K*1IIJILT«««» 2 0 t© 
T'feO, C©£5K^»*£««StfTftm*ft2 Ofl 

TdteiE««ff * fr-e 5 c t t * t, vmnm 2 0 ©a 

RfcLfc* 3 (ClKfMItt 2 0 KflttM"*«8# 
*<DE£iMl£Wgfi-t£<> ft-?T\ 01O7a>y^0 
T«ft*4«M2 0 £*MMI3 4 i:«ifeitT«*3*nT 

cnzmmmm2o<DMifcViM<Dwmzmt>z 
«§gtov^T«ft»«jti2 oojuatistv^ c t 

10 CO«i:34ffiia^3 4<D«WB«»±«*5kw 

T*fc»K t-^3 2©MIM^{Ctt^T'>&<, HWH 

[0 0 4 5] DC/DC3yA-?3 6tt, ft*4*H&2 

0*5*1/ 2#«i&3 o^m^-r^s^x^^owE* 
^g!tTffi«BS3 4ic«*&ts 0 3 2^Eii-rs 

<Dfc£>gft*EWu ilft 2 0 0 V~ 3 0 0 VS*T»* 

0, ft**«jte2 0teJ;O : 2^«jfi3 0*>e>tti:n{tm^ 
ofcaE^tH^^nr^So t^ta*<6, refitfe* 
^--?#y^ifoffl«t!iS3 4%mm5tz<Dwma 
20 1 2 vgax-fe k> . mnmm 2 0 *> j;t>* 2 #c*?ti 3 0 ^ 

6ffl^?tl5SE*^(D$Sc0tt»-??«*&-r§CtttT 
T*Efcl$T2-rc<,^o 

[0 0 4 6] mWttJ 8tt, 18ti2 0fe 
itf 25Wt»3 OfC^tT*-^ 3 2 fcfflM(3 4 

Mv1-3 8Zm®Z.Z>Ctfc£?T, ftm^2 0 
*3 e tQ*2^B«3 0 t*-? 3 2 fcfcSBRbfc •)«»>* 
tftO-TSCtA^t^o ^]0SA^^-y^3 8G«3lt 

[0 0 4 7] S#S«*X;5f 4 6l±, 2^*J63 0<DS 

iotMint^So soc*-*ti2#Siti3 0fc: 

o , c nwzmcmmw. 5 0 « 2 3 0 <D&#®m 

^«»-rSo CilT'^S« ; ErX5r4 6H SOC^- 
^ <Dttto 0 {c*E-b y J: -p T«fi£-T SCtttTt 
2^S^3 0ti, •5-0^§«* v >a<^5(CO 
tiT*Effl*H6T1- 5 fc«>s C t T*E* 

40 }M^-r?.ilttCj;-pT2^«?fi3 0cDS^l ; &^til-r 
«ife^T'tS„ C<D %*E-fey9-«*iJ»g|55 OtC 
S!^-t3:St<DT'fef). SiJ»a55 0fC^fe«E-t>"9-K: 
*5ttS«Effli:^S»fcora^tB«tT*3< C fctc 
iot, «E-b>'-9-^?.A*^nsilSffi*S(c©JWa5 
5 0(i2^*?fi3 OOSWWSa****!!^*'?**. 

^5«.Hi, mtnw*-* 4 6 a, 2*«jte3 o<d««? 

Co 

[0 0 4 8] *J»8P5 0«, T-l'^D3>'tra-^^tf 
so oi:tfcHaiHl8Si:tTli^n, CPU 5 2, ROM 



(7) 
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5 4, RAM 5 etSitfAfti^tf-h 5 8fr5&*<, C 

p u 5 2Ux ^tbw^sntzpmfo^Mcm-oxm 

S.lDWSi.ftZlzm.fttZx, ROM5 4(C«, CPU 5 2 
Vm^-fte *IT43 0 , R A M 5 6 IC 

a, Rib < c p u 5 2 T*£8«SfflaS:*fi : -t3e>K<.& 

afi^ftff*A*t*i:«fc:» c p u 5 2-eesBMgg 

[0 0 4 9] BlTIi, NW5 OKHLTtts 8S#g 

^3 8^<DttlM3*i<Diil*lk, fM3Pg»3 3 kORBOfl 
bfctf, Mtttt 5 0 ItC ©ffitC 

fflfflffi5 OtiSH^b^l/^Jffll©* Tigft&Ok b 
T(4, Kftftffi 2 0 <0&E4jm®MfP«¥tf 5 C £ T* 

43 j: cmcommv Lfc^K 2 o oauora* 

[0 0 5 0] -YV/<-*8 OWu »ft«»2 0Jf»2JHi 
»3 0*»64W»*n*lB«WII*» 3tB3g««ffittS« 
LT*-*3 2fcttlfrr*. Ccfli, M«WS0^& 
©S^KS-i^T, 3 2 fcflttWS 3tKS»©« 

« GfMHCtt'Vl'AftD *J:tfJ«iHR*mW«ci:fc: 

iot, ^-^3 2x-?g4-r5ffi»^**<j»Brtii:*o 

? ^U#-7§MO S F E T ( I G B T) ) 

*±@(&*?kLT«jaS*lT43D» CtlE.OX-f'yf- 

2 %.nm 30*^ n* iiairwiii*ff «© «■* * 

tfJB*»0=fflSS»K**t*. -OA-*8 0*m 

SfcX'fyf-yftfFttx *Mt9-f>fcJ:»>ffllP*5 0 
K«RSnT*Ds 85iJ»$5 ofre>aSE»{i#fc<}: , ^ ; e 
[0 0 5 1] ftMHrV?9 0& 2*W1S3 0*»6©W 

wtat**wr *. 2 &w& 3 0 ©tii*»«fSJijft«<Dii 
2 xmm 3 0 te^ti^sswtwii^ww-rsiRfcffl^e 

[0 0 5 2] VJ&iymi'Xf-l* 1 0©«fig(COV^T 
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wo^tiww*. imn 2 0 k 2 xn 3 0 t a 
ttMfcSN*«ftT^*fc«K 2*W6 3 

Hkfc*ti:fc*tu& »R«ft2 0KJ:*25Wt»3 

0 ADWBWf &t>n* u k & 

[0 0 5 3] 04(±, «»«l!3 2 0 43.fctf2#:»fi3 0 
04^bfc2^«jft3 OOttiftftttti* 2&W63 0 

[0054] fl*t& «ss«ffi'>xxix«ffi«-ra«s 

3 2«£tftMM3 4*BI)t5©fc:E'r3£«W 

20 It I tl kt C ©Ifc JKfttttt 2 0 fccfctf 2 &*ift 3 
0#6WfcWK»)lH?ft6i:. coWlHtfcJSUTJIfl 

wa 2 0 43 itf 2 ^«?fi 3 0 (Drntt^mnmrnrt 

5, LfrU «^*Jte2 0, 23W«fi30fcJ:tf ; E-i« 
3 2ttJ0>JKtttt«nTV">**>6*n6OlWWEti» 

l<*5o coaEE^vtik-rsk, ®4frt>nmm& 

2 0OHi*«llIFK 2 3WKft3 0<Offl*«KlBltt» 

1 tl= IF1+ IBl^fSdiOfflkftSo COfc*IFl< 

[0 0 5 5] M^ffi«Bll1'20K:Bt'«^WiflH t 
30 1 t2fc{gTtfcfc$tc(i, coS»HiO«^K:)6DT 
«S^«M 2 0 fe«kt>' 2 3 0 <omt}^ H«EmE 

0 N 2 3 0 43 ± tte- ^32 <DS4S*BEt±^ b < 

W6 2 0 ©mftWffi I F2» 2 Mlt 3 0 <DtU2j*}ffi I B2 
I t2= I F2+ I B2tfja0SO«fcft*. COk* I 
F2> IB2k^-3TV^ 0 COi^fi:, A^cDAtSfCfc 

^tto*M2 o k 2^*?e3 o fc©*tt€ntfwa-r 

40 [00 5 6] H5tt» «W«fi2 0Offl*1*ttk» 

*aiofi"Fufe2jwt«3 o©ffl*»ttk*at>'riwi 

^T*£5o ; E-jt3 2«'8r£«0**SO«**K'r4k 
ttcfjtBft^f?rffi«)1-SfcJ6(D^«aifll?: I t3kf* 6 
C<WS, jiflWS2 043J:rf23Wt«3 0*»6«t6i««l 
OW^tiSk, co«lMlfc*SCT«MW»2 0 43J:tf 
23WKlll3 0Oa*IIH l imtEH:fi"Ff*. ±»bfc<t 
5tC «^*Jfi2 0, 25WW63 043J;Cf*-*3 2O 
S5««)E«^b<JQ:«fcl6x C<DI$tD*E*Vt3k"t£ 
H5*»6, «5*4«Hfi 2 0 C0ttl^J*iSf£ I F3. 2&«ffi 
so 3 0 Otb^J«« I B3ti, I t3= I F3+ I B3*^ t)iroffl 



(8) 
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C©£$ 1F3> IB3i:&^Tt/^. C©<t5 

tc, 2KB»3 0©fcBmWSTbfci:*fctts m 
fcW*Wrt©*»#*«ftm2 0fcB*Ci:fc4 

So 

[0 0 5 7] Ccf> *-*3 2tfg-t5B/l©;*:t£ 
f § 1 14 fcftT*" 5t, c ©BBffl 

& uramwi!! 2 o ft <fc tf 2 Km 3 o ota A«7n« 

EBEtt±IW*. C©»&Kt±ifiUfcJ:3k:, 
S)H2 0, 2KBB3 Oftitf*- *3 2©W*SBffiti 
3?IX4S. C©i:£©*EE%Vi:4i:-f St, 05fr 

e., mnrnm z o ©mam i F4, 2 Km 3 0 ©ft* 

WM I B4tt, I t4= I F4+ I B4tffiKt> itOfiii&S. tc 
f£U C©i:t IB4<0T?*D* 2Km3 0ti:WttB 
B2 0K*oT2l»£tt*tttti:4*. CCfcSfc, 2 
K*?fi 3 0 <0#lttttl%»T4 V % tfCli, ftffi©* 
££#m£*«T£4Si:, &ftm2oafttt*Btt 
T.&i:#JC2K«} , fe3 0©3feB*fr43 ±$fc4S. 

[0 0 5 8] KfC **iIOMtlii'Xfi- 1 OtC 
ftVT, 2*«fi3 0O«fiqSBC(Si:Tffftt>n*S( 

wcoi/^r«wr*. **««n?tts 2*m3o©« 
#«»iW!f*o«WTo«*ett, «mm->xxz> 1 
ote*i»*B*, t-4fcts88ft®t!i->X7\M o*£« 

^3fflB*fT45. l 0*fMW*« 

staBwerBBsnss^w:, *-*3 2-e»B*n 

*B*©BfcB«B3 4T»iHB*ft*Ba«.B*ft* 

tf, BBB3 4T*BB*ti*Ba©B<tt* SBfitftJ: 
SK, MSRWfiS'X^i 0*BB#BfcB#"f*fci& 

TBBI-fcBfctfttBfcfcto 
[0 0 5 9] *HSfi«0«8^«ftfi*>XrA 1 Ofcft^T 
±E«W*ff 4 3 BOBftKOV^T, 0 6 CBaVT *S 
#BBfiTBBW««;V-f-vfcB-SH^TttW"r*. * 
PBBB^X-fAl 0££Bf 3*Mtcft 
V*T % C©B»m**^A4^***BrJ£©**- 

hX-f»W*>ttBfc*ofci:*fr6, CPU 5 2fc 
J:t>TBf£BMtfi:» WJUf 1 0 s e c sTfcfcBfrSft 
<6. 

[0 0 6 0] aMz-f-^AWrSnSfc, 
t^-*4 6tf 2KBB3 0O3»¥BBQ*«WLTB 
HlttfcC PU 5 2fcA*T*"* Wf-y^S 10 0).* 

BQO ktMW* (Xf'y^S 110). BtHBQtfS 
BBQO £9fc**^i:*ttx 2*BB3 0©»#S1 

[0 0 6 1] XfytS 1 1 Ofcft^T, «IWL fc«^ 
&B©tiiQft<S?WlQO J^fc/hSt/^ttcMu 2KB 
»3 0OJ»»«m^***i:f«frU 
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8 0 fcifflBT -5 C t fc* -a Tt- jt 3 2 ©?8M*;*J*ffi 
SWBBfflWTteBB'tS (X-r-y7S 1 2 0) . fttt 

*?©x^yf-yy©*-f5>^««BU ififfiBffi* 
BBUT*-*3 2K«IW*Hfift»©iWI*fcU:B 
BRBBrSOBWTKWascfcfcJ^T*-* 3 2Jc 
ftttSBBBrt*±BfrB0*MH^Tfc»**. *- 
* 3 zoJBBBrtSFJrfcoMBBWTfcWH-r* fc% * 
nST'Ot-^ 3 2£ftttSJBM:frtf<:©BIBffiJ; D 

io fe^tfrofcjf^tcti, BaaB»ife*T?iHB"r«B*j 

■©JfeMc J: o T&ftBft 2 0 ft «k IF 2 Km 3 0 ©tti 

B*^90KJ:t>T2*m3 0*6OBWttIt 
BIHU (Xr-y^S 13 0), coffl^tll ©iEB* 
fWW* (X-r>y:/S 14 0). 
[0 0 6 2] Xf-y7*S 1 4 0tCftV>T2KBB3 0© 
fflftBW I tflET*** kWiSftifc, 2 KBfi 3 0 

x>y:/S 1 2 0fcRoT*-*3 2fcfti*5BBBa© 

OFXr-y^S 1 3 0fc£frLT2KBB3 0*»6©W* 
Bft I *«ffiU X-r<y^S 1 4 0 ©iEBBWB* 
5. Xr-y^S 1 4 0Kft^T2KBB3 OOtB^Bflfl 

/]%(SM-r 5 C t J: s X 2 «m 3 0 OttlfrKfttftt 
B*»6»lKBi;fci:flW«*i*. 2*m 
3 0»&«!>ttiABHlOiEBonff2:, *-^3 2T'<D 
JfiBBSOMBBOIWBEK J: *JHBB*o«Ki:** 
SfCJSUTBOjg-rctKAoT, 2*B?fi3 0Ott* 
30 «B«?IEBKB15«**. 

[0 0 6 3] Xx-yT'S 1 4 0T23fcm3 0©UWjB 

— ^46^2 &m 3 0 ©S#g»*^W t T^©«IW 
fflQ^CPU5 2tCA7 l 3-rS (Xr>y^S 15 0).* 

(Cs coMWBOBQfc^ftttELTftv^fcjlBitQ 
l fc©tfcK*fT4V^ (X-r-y^S 1 6 0) , 2KBJ63 
0 QB^BtfftftfcBtt bfcfr if 3 *»*BB1"4. X 
r-yT'S 1 6 OKftt^T, 2XU3 OOBBBBQtf 
*VffiQ 1 *±H-a fcNffcti, 2 MB 3 0 ©^#S1 
40 tt^6iWcBBtfci:«K*n*. coB^fctt, Xf-y 
1 2 01»ff"3fe ; E-*3 2 0ffl*WH*WBLT 

(Xx-y^S 17 0) */P-*-y*BT 1 T*o 4ft, C 
©fcttcSipffiQi tt, Xf 7^S l l OtcftttSS* 

ejgtttBATJSBBQO J: D fe*t4ffl?rl3«f 5 C 

[0 0 6 4] Xf>y/S 1 6 0tCfcV>T, 2 3WiB 3 0 
©»*aSEB©ffiQ**SBBQi (CiitT^4^i:ttc 
t±, 2 Km 3 0 OBeoBBOHBttBflOF+^T?* « 
so fcWBStlS. C©^(C«, Xr-y^S 1 3 0 



0) 
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yfS 1 4 0K43V>T2#«te3 OcDffl^ltt®*^*T 

a&scttffii^ttsfcs wiaffofcxr-yys i 40 
(cfcij^ftiai: n b < » nxfummmz- * 4 6 tc<t o 

T2^*Hi!3 0cr)£!?#§*Q*&Wb (Xr-y^S 1 5 
0) » ^Lfc«^*0«Q*ttabfc»WIQl 
ttffifS (7.r>yys l 6 0) o &glcjSUTcn£>£> 
fia&IHSSU Xf-y^S 1 6 0t , 2^««3 0<DS 
*p:glQtffi*WiiQi fc-hHSi:, Xf'y^S 1 7 OK 
IWt bt^-*3 2^©WaWJIfi*JIPIfcLT*>l/-*-5' 

***7f s 0 

[0 0 6 5] Xf-y^S 1 6 OA^X^-yyS 1 3 OK 
^oT2#S»3 0*>S©ffi£*^*&tiJU Xt7 7" 

s i iOTZommm^tztzic. m&tzmic 

So <:©<}: 3 Afy/S 1 4 0*">?>S5t£ 

Xx-y:/S i2 0fcR»K *-*3 2©iMHtflffS6 

*)©<g&S£0 «5 , 2 ftflttfi 3 0 ©ffl*U#i£7S*;:gx. 
So C©J:$tt»£k:fc, 2^«ffi3 0<Dt±i7 l J^*^ 
Wc£ frtUf , 2 3 0 ©$#£« Q tf±IE 

gtWtQi £±ls]S<i:-5t;:&S (Xf-y^S l 6 0) „ 
2#**t!l3 0©8l#g*Qtf±K»MiiQl £±135 
i:. Xfy^S 1 7 0lc:fc^T : E-*3 2'\©fflX7iWIS 
*«?R* L T#;V-* Vfc&Tt So 
[0 0 6 6] CCT?, *-*3 2fc*tt*JIWWafc* 
©MRfcO^TS&fcKJjrr*. *-*3 2©SE»:tf;!£ 
«x 7 ? ■fe^^Ol'tf^S-' a >Hi 3 3 b 5 tti*j S 

nsOTtt^Ka^^TMipaJs o 8 o 

Kffl;/j2ftSIE»fi^{c<koTfM$P;*nSo 7^t;K 

y;U3 3 a #K#&3:nTSw©»jg*is-f .fcSEii^ 

ff*totU CftfcJ:r>T*-*3 2<DWl/*:fcJ:tf(alf£ 
RffJ^bT*ii©»l*tf 3 2"W>ifi 

wtfttia^f s» *-*3 2Efctts$irax7©siJRS 

Ji, -TV/*-* 8 Ofr?.^-^ 2E«l&£ttS=tB£ 

JlfcoiiWsitFJBWKMlBtW**!: fcKioTJMf 

St, r^-fe^^l/3 3 a£gg*&A/?fc. ^-#3 
2 K43V^T±EMIB*nftMBfcWJSUfc h**tt±# 

46, 3 2 IfOJBWWl^aH-r * C fctf* t So 

[0 0 6 7] fcfc, Xf'y^S 1 2 OfcfcVT-fc-* 3 

3 2<ommm^^r\t, siawc*-* 3 2 aw 

«bTV^S«^ttc<DS«fflWT^*S c i: 6*i 
So CCT\ *-*3 2EfettS*l8$©tH**;W-ti2 
RJMWTTfc-a T t> 2 *tt?fi 3 0 ©tfiftttftgtf J&ST* 
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fetfltetctt* Xf7^S 1 4 0WXf7 7"S 1 2 0 

ajWfft*>*i*fc*» s^WK«2^*jifi3 o<Dta^« 
k * s * 9 (c*j»^f nso 

[0 0 6 8] 3 2 KftttSMROffiMft 

±K«8E«WT"e*o t\ 2 3 0 OUAKttV 
Jffi.?3b5M&ci^ ±5iLfc<J:3tc?-©SS7.r<y^' 
S 1 5 0 KWt U 2 3 0 ©Slff gff ©f[Q 
^(DS?PfflQl *±[SlSST'K«-rSo CCT% 2&« 
10 Jte3 0 ©£§#£*#»PffiQ 1 fc*T SMK*-* 3 2 
fctttSflMWajWHtU Xf'y^S 1 2 OTIS^L 
fcMHfl*"ff±#bfci:*K:> 2&«&3 0©tti*itt<i 
tftumcrj: i ttStj 2 &«&©«#§* 
Q«*$ffiQl Cjibftl^cfeXf-yys 16 0^5.X 
-f >y:/S 1 3 OEMSCfcE&So X-r>y^S 1 4 01C 

xf-yT's i 2oicm?Tmtmtitj t zz>icm'p-rzz 
o jg-tiM»tf ff&fr n-r, 2 3 0 ©«# 

ffiJWrt*»LTJJEMIWra T-±#tfc t t(C 2 

»-rso 

[0 0 6 9] KJJWHLfcW«»3'*^ 1 Otc^tx 
tf, 2 3 0 flDJWWMMST Lft t «Ett ; e-* 
3 2T'©^aS^^Jffi , rSfcJ6s 2^««3 0<DiH¥ 
30 ^Ott^SfbbTL^pO^ffllitSCfcAtT'SSo 
Sfc, 2 0 fcl^ftft»ig>7Tl$ 3 

R6±-TSili:t,t?irS„ 5^E, ^-^3 2T©^«* 

a«wiB"r*nu 2^m?ft3 o©tHX3«<i*^«E&s 
offiimi«ffS£ , r s 2 3 0 <vm 
s*A^<6Tbfc 1 1 (ctta 'tfrttnmwzmz c ttt 

T'tSo «t)T, 2JWffl3 0OSB?8««««TLfc« 
Jit? A^M^tt^'T SCtEio T«5^«« 2 0 T?£ b 

sHS*iii)a-rsci:A^tSo tmwn2 

40 *MiT bT b $ o fc 0 , KHWfi 2 0 rtflW##tt(Cjl 

[0070] ±fBm 1 HMMTtt« 2 MM® 3 0 
S«A^+^T'feSi:WBf^nfci:l?E, 3 2© 
^SS7 l )«:2^«ja3 0©tti^«fiA^«i:*Sf T?» 
A S c t i: bfctf, 2 3 0 0«IHI**miE0W 
ffifiU^TEfflA S*J8H«rfT* 3 rcttTtv 2 &*«s 3 0 

o icmm<D%Mtffrfr o fc o ^ s <♦ c t we $ 

So 23)C«l!l3 0O«#8ftb^+»T?*4fc 

so |iJWfsnfci:ttc, ^e-^3 2fr<z><Dtii±iicttLTmi l f 



(10) 



«WF 1 0-7 4 5 3 3 



17 

zmmmit. 2 ^mm 3 0 & -r-s 

ttlMIStf £ LX-%M*IB3Zt**&**tfflitl-v* 
4o <l<DJt£lCtt, 2#Sfti3 0©8#&*#S${iQ 

ttTfcMHSft*. MROMfPti* *-*3 2tc:fc5tt4 

tt4£3lc* ^>/t->8 0*»6*-*3 2fc#ttft«*i 

Tff^ton^c 2JWt»3 0O«#««^a«MlQ0 * 

±04i:£«> c © J; 5 &SJKI«:#Rfo* tu 7^-fe;V^ 
301/3 3 a**fW*Cfcfc.J:oT* *r-*3 2©Hfc 

[007 1] C©£5&#l(£i:-ftt&f> 2#*ffi30© 
ffl?®Mtf£Wi£QO ^-fm^tztticlt^-^ 3 2X 
©iMWfl*MWISStl* fcfc* 2 3 0 ©8#§1 

wmpLitz tK&mLxmnnm okmi#*4>!> 

*^<DffiiJRI« fc bT, 2 XWfi 3 0 QgttMtf £HHS 
qo 4:ftr5fci:*K23eWfi3 0OW*tt««9WcR 

H**Cfcfc±oT2*«»3 0©&**llMU *© 

i:* 1 "?**. £fts *-*3 2 

T©fflWt**»JIWiC»*Tt 2*Wfi3 0<Dtfj7jtt 

«*^ta***wiaifcUTR3e"r*«*fett, 2 

*Wfi3 0©SM*S«tf« e>fc{6TbTf?r5£»-XTi:& 
o ft t * 2 #*7fi 3 0 (D&tltmtffimcfc 13 4 C 
iK£4„ *4t>*, *-*3 2 7»OJH»t**±EWJ 
BttttTKMR bftif 2 &«ffe 3 0 oS^SItf 
±EBf£«aTK $ T*M'> LfcBjfctt 2 %Wti! 3 0 ©ft 

QO JMTKS"PEiatfcBjfC(4» 2^«?fi3 OtttHfcnl 
fi?J&4 fflltMMtfflX. 6 ttfttf<§ £ & 4c 
[0 0 7 2] 08 tt, *-*3 2 0}||Wt***PA*fc 
*fcRtt*«IBtt*» 2*W63 0©«ffiKS«fc(SCT 

»3 0O5l#S«^aJMlQ0 WTi:**k*-*3 2 
©»JMrtKlWIBfl*W***V. *OIB, 2JWi»3 0 

©^?gltf'>&^S<>f*r-* 3 2 ©JBK*2j©SlJlfiffi 
jWvS<4*J:5fcC©SIITO*K£**. &£<fcD2 
5Wt»3O08H»*tf#WlQO *±@*fc*tt. C 

[0 0 7 3] tOJ^JMftSfcffttfx 25WK63 0O 

Rg£ft4ft«k «B«Hl2 0KllM*l»*»*»») , r4f*©* 

**eaa*^f* t> 2 #*rts 3 0 om^ttifcwiwt^ 

&a»cK b 4 fti6> 2 3 0 OWfiPSftWttT b 
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*6lc» BBfiLfeH7t^bfe*iJtP©J:3t, £S#£« 

©MsWcfcoTJ: 0&fQ!8©'>&^*iJflf i:-f 4£ fctf 
Tff4 0 

[0 0 7 4] 09«s *-*3 2©$**7j£«J;l4ft 
feicKt* SiMiStf 2 %Wfi 3 0 ©BS8«fcJS UT 

10 c ©*§£•£ t. 2 %m 3 0 <am&&mmBN& q 0 bit 

fcft*fc*-*3 2©ffifW;&fclWIM*Ktf*ff* * 
©ESS, 2JWt»3 0iO«#S**SnHlQ0 MTfcfcV* 
T«»08WK:»*t <H9Ttt4IWt) > *tx€n©S 
pg?ft*oftiMI8ffi£fa5E , t4o c©<fc-5£8lfi!ci:tti 
tf» 255«t«3 0O5MF««OfiTttilKiSi;Tx 

* 3 2T©jBwt*o«i«i««rr*iik« t -p**. 

[0 0 7 5] H7*^LH9te»T^TWIibfc±EW 
•p-fftt, 23Jdt»3 0OSMF««ai«»WIQ0 *T0t> 
T*-*3 2fcfctt*»lwa*illH**«£fc, 2& 
20 OOHi^tcMbT^bfcliJlSffit 2#*63 0 

©Sffi*»fc©BB«fcJ:oT» 2**»©W2jtt»Mtt 
•nJUgttMSTfc 4 frftWfll t & 4 frtfft S 4 . C C 
If, ±ESi 1 «««T»wbfc«|jSi:H«K. 3 2 

tei8»*}fi»l*OWIWiO«Baft. 2^SH!!3 0(Ott 
t % 4 <k 3 (cMRMI«ll»Jgr 4 c t i: b 
TfeAv^, -r*t>%» *-*3 2fc**t*?HWI*OIW 

micQism 2 ^mjft 3 0 (DmwmwfaM 9 

MIM*ft<*"4B»£*ll!>jK"ro 

30 f tltf > 2 ^*«fi 3 0 ©«^»A«*PfflQ0 WT t * 

-p ft 1 1 few, iw« 2 3 0 <Dm&®m<D®m 

*04CfcA^t4„ 
[0 0 7 6] *>t**>. 2 3WK6 3 0 

filQO «T0-pfti:trtcttBI7*v^bBI9tc^bftttlA 
SJRS^ff oTt-^> 3 2 (C«(t«flimA«MISb, 2 
3 0 ©5W?e«3B<S P.tc^ 2 ©m«cQ**M^T 
iHl-pft^Cli, mi*fi6Wfcl5|»ti:2^«^3 0£Dt±l^ 

tt«««*«fcCu**T±ciwiWioiiwe*ffa3 c 
40 ataKF««*MttTbft«^fc» 2 3 0 (omtiik 

©Hia^04Cfc^T-^4o 

[0 0 7 7] ±IBO»iWT«> 2^!«}1fi3 0lC*5tt4?^ 

a*^*»-t4*i*fcbT, «OillMAlcMRHi« 

Rttecttbfc^ ^OffitC, *-^3 2^#±?^ 

*-^3 2«rf?it?-&4tc«> HlK*tft*D!)»*X 
^•y*3 8(cM«ltf 5 0ft«6ma9*AAbTCOifl 

so X^-9 3 2^\C«*©«l&*l6TtfJ:l#\ CO<k34 



(11) 



ttHHM 0-7 4 5 3 3 
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^]»)#AX-l'-yf-3 8t4, Jyrt-2 8 0ft*mi$.tZ> 

[0 0 7 8] CtDXolC, =£—$3 2^©«^©$*S£ 
»-3T*-*3 2«#±?«*WIP*^i6x ^-^3 2 

3 2 -COMIWAIICMBMI*^**!*!, 2*« 

tt3 0©a*tt»*^fcfc**5fc*--*3 2*6© 

[0079] ±ibm i mMm<omxm~>x ; ri± i o t 

«> 4 6 i:«»-fe>^9 0 t<DW5*Wt 

w\ 4 6 ic j; -3 r 2 3 o ©s#& 

3 0^?.«OW^«)5!t©iEil* ! l ! <J»l'r5«^i:Ufco 

7, SOC*-**£TMtJ«*n*iS#S**-*4 6 

2*Mfl©<$BWfl$'XT A 1 0 AOfcj&fctWiS'f 57 
a7^0ffe5o »8*}fi^fil 0A«, 

[0 0 8 0] 10AB, £ 1 SlfifiW© 

Wti->Xfi» 1 0 i: Pl«6<0*ijrE-tr 9 ooflMc, 
«ift-fe W 9 2 5, WNKr >tf 9 0 tt, 2 

3 o^6©ffl*«wi i %«u^-r«fe©^***v 

2 o^6©m*««i:«#«3*fc»«iMi i o fcS'Jsrr 

St©T**-5, cn6««-fe^9 0. 9 2«ffl®g|55 
[0 0 8 1] CCT\ «ftffl*>6 2#**t&3 0©S#g 

A**»w*ia»*«[n4WWMfi i o t4, jRtt*tt2 
o*»6©a*«iit* I 2 fcf st. ii +12 =10 » 

fiScDiC 0 CCT% 2 3WKfl3 0©^ttt«W9E»Tf* 

3 0*>6fcffl*j£n.5tf<§i:ft5fc#>> ll>0££ 
5o SoT 12 /IO < IjWSD&O. cot*, &R 

^n^iiWffl^ts^tvtsif 12/10 ©ffi«>h£ 

<£3 (04#M) . 

[0082]-*, 2 3 0 em&»mtffii&MU 

t**ot, «R$n«A«ir ( ; e-^3 2©§fsa^) 
fi£oT 12 / io > iA^t)iOo ctf, am 
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2 0 fc A 5 2 £Wlb 3 0 ©7E*#ifl& fc % ±C I 2 
/ 1 o ©Htt*8fc/h« < 4ot l (c5fi"3i#^v<. 

[0 0 8 3] C© 12/10 ©{gl4> 2^«?lfi3 0©8S 
3 0©8*fg*tfBEj$Lfc»WiQO X*&ZtZ<D I 2 

/io oft*»4ck*<T*5. *%mm<Dm®mii 

^XtA 1 0 AW, 2#«I!S3 0&£tfte®mW2 0 

©ua*w©tt«&»6 2^*^3 o<DKnvmzmm? 

io 5fc#{C, ^3i^nSft#©^^ (*-*3 2 
S3 4i:©mS«^©^fH-) ©MBfcfcfcoT, 2#* 

m 3 o ©8£§a*<s$<aQo t £© 1 2 / 1 0 

©fit**, ^46*WSl5 5 0(CiB«?nT^5o 
[0 0 8 4] C© I 2 /IO ©<I14, 2^«?fi3 

0 ©fiJgK 4: oTtgfcoT 2#«fi3 0© 

«#S**WfiiQo -cfcs kt© 12/10 ©ffitf, 

V«yyktTW»S|5 5 0tCiait?tlTV>5„ 01 1 14, 
2 3 0 ©5S#S«^tt-r « i: t K C P U 5 2 £ 

Oteitfxf'y^S l l 0(cf^t>5«iai:tT*fT^n 

So 

[oo85] ^-^y^eidsns c p u 5 2 

14, $1\ Si5S-tr>-9-9 0. 9 2tfftffi?5«ffiffl 1 1 

, i o *mfr&tsmm*'i7% o uf >y r s 2 0 

0) o ^tC, ^ft#«©^»ii^T*5 (Xf77*S 
30 2 10). CflMBaffif«©K»a*tt, ^-^3 243J: 
t>*ffl««3 4©WftttiWEK*a«yCkfcJ:9T*ffr 
«. ?5>tC, 0^L*V^ft-b>^tCJ;oT2^«)1k3 
0©S*«r«lffl-rS (Xry7*S2 2 0) „ 

[0086] cut. mthLrcm&ftmtz 3 0 

©fi)tt«r»c, c©J:3^ftT{cm^T2^ajfi3 
0©S^lA^»*filQO X'&Zt t© I 2 / I 0 ©ffi 
x**465o Sfe, X-f-y^S 2 0 0T*^*ji^c«« 
Mil, 10 ©ffi%»(c 12/10 ©fd$lffi£;fcJ6, C 

©12/10 ©fats^ffiQo tc*^< x tvtmzft 

40 *5 (Xr y 7 S 2 4 0) „ mmiC&tK 12/10 
©ffliA^±»ax < i:») i t>*#^' l ktK:t4, 2^m?fi3 0©a 
#S*t4S?PiiQ0 .tOfc^ft^fcWIBTLT (XT?/ 
S 2 50) *;l/-^y**?7U 3l£Ht8i£§«ffiT 
^fflfflS^-f-VCXf-^y^S 1 2 0K^tt€- 

< 12 / I0 ©ffiA^IBx 4:0 t/hS^k tfctt, 2# 
«ffl3 0©«#S»l4*«lQO *0t^4:WWt 
(Xx yT'S 2 6 0), *;l/-*y*K7"f 

50 [0087] ilJ^ 6 2 3 0 nmr® 



(12) 



««HM 0-7 4 53 3 
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1 0 ATH4, 0 6 £;*1-Jf? 1 *SWf|0?»»#««T«ftt 

rs 1 6ot» m«oMH(cB«iix.&ti«. cc-e 

14, «IJ«BIg|5 5 0tC*3V>T. *fflbfcttlM«43J:tf2^ 
«tt3 0<DSJS*glC, S*«IQ0 ©ttfcStCQl K» 
JS* * 12/10 ©ffi£ffii£(DV>y LT#i6, 
*MLfcW)MK:«TJ< 12/10 ©ffitttK-TSo 
[0 0 8 8] ±j*Ufc»2*iWrWi, ««-b>^4 
6, 9 0C<t:t>T, 2#*ifi3 0tOtH7 l J*SiUl 

»|I0 tteHUktHHAZLItlfis 11. 10, 12 
© WFtlttflW) 2 OOlBWhWltfJW 5 C 1 1fiV £ 
Ztcib, ±E 1 1 a&3VH4 1 0Of^*> 0 tc«Ki|4«H& 2 0 
(DtotttiilZ %#i63c:£:i:LTfc&<, II, I 
o, 12 ©$fc^*<fcfc2o©tt**ai , r*ci:i: , r 

[0 0 8 9] JJUJ^UftJB2*«W©j|im«l!lS'X^ 

a i o Atcj;nt4, 2^aite3 oo«s«***ia^* 
ftfets^it-?^ 22mm 3 o cisiottw- 

Wft 3 0 (D^##»«:^tii-r £ 2 3 0 ©ft 
[0 0 9 0] l2«Cffllii^XfA 1 0 AT 

«, 2 ftwa 3 o *» 6 ©mawiMi ii mnmm 2 
oA^ow**twi 12 t, ctit>z-st>-&rz%mMM 

10 tort, '>& < 1 1> 2 fflS©*MI*jl'J£ LXCtX 
6 ©fixate 2 3 0 ©g?#§***iJ5£f 5*fi!c fc 
Lfci)\ 2*W63 0fr6fl!)a*fBMII 1 
•>7fA 1 0 A«ttttt«IBWKC43ti-««EEtf fcfrfe 2 
*Wfl3 0O»#S*ftflj£«ci:ti?**. c©4. 

[0 0 9 1] HI 2tt, »3*«W«!)«»Wa->Xr^ 

XrA 1 0 Bid:, 4 6*5«kth*S«-t>-9- 

(iff 1 WMHOJBftWft^T'A l 0 * J: tf» 2^*0*6* 
#J©J$tt«i , fc">X-rA l 0A£«iITfc*fca, 

[0092] mumm-y^r-i* 1 0 b«4, BfxELfc*» 
Mo©)!smift->xfA 10, 10 a fcisisioajjit-fey 

+J-9 0 ©{fete, mE-try^9 45ix«. 88f«*fi2 0 
45*Cf 2JWI«3 0ttttWfc»R*tlT^*fcJk C© 

•9-9 4 tfflJWgR 5 0 (cffiR LTfc 0 , fWflSSP 5 0 tcffl£ 
Sttfc*ffi|l#Aa*ft5. 5 0(4, ttE-feVtf 
9 4A^A*?tifc*JI{I*iJ:0 : ai5!t-b>'-9-9 0A>8A 
aSftfc«*tt*ISfc 2 3 0 0«#S«*tftWt 

£o 
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[0 0 9 3] WTK, ±E«Ett«j:cmmi^& 2# 
«H& 3 0 ©gfrni^jjet iwmk-o^rvmt s 0 
01 314, »wt»2 0i:, wmmweto (m«9 

0%) Tfc5 2#«ft3 0i:, (W* 
(42 0%) ?ifc5 2#tt*fi3 0i:, ^#3*©<ItfQ0 

T?** 2#«»3 o<Dmt>ft&*®3.mc$itmw®v 
wEtivvr 9 4izar>Tnsmm%.tzt, 2 

10 2#*»3 0©S#§ltf9 0%T'&ftl42#»fi 

3 0 <0(U AffiMKi I F5, |B| C < 2 0 %X° 

htusmmmmt 1 bc , inii;<^#g»^Qo 

[0094] *m&m<Dimw!ii'XTi* 1 0 B<vmm 
a? 5 0 tew, 2 3 0 <DW?®mtfmmmQo t*$> 
%m<0 2 %mm 3 0 tcstts ntv 

50 2#«ft!l3 0©ffi*l*flft{iIIl fc4tf«IffiV#A 
^l^nSt, 2^*Jfi3 0©«#Sl*<QO T*fcoT« 
Effl^V1?fe5i:t(D2^*?fi3 OQfflfttilMOttl 

20 BQiU AflLfeWMi 1 1 fcfcJtHW*. 1 1 > I BQt 
&nt£2&®fi3 0©g*?sg»4QO 4:t)feAT*fe5i: 
WHEFr U I 1 < I BQT&ntf 2 JMtift 3 0 
Q0 <fc0fc'Jv?£Sfc*lJ»f'r£o 
[0 0 9 5] Ztc. 2%mm3 0OiS#S*^Q0 T$ 

5 1 f <D 2 #**ffi 3 0 tC*3lt« ffl*»tttt, 2 ftWt 3 
0©SJttJ:t>Tt^t)-pT<Sfci6, 2^!«jti3 0© 

^mznzwim&vmmKbrzix, 2^1^30© 
m?®mtimmm qo t» * t « om A#tt«wiiis 5 
oicEtt^nrv^o 01 4«, jsa^wft^xr'^i 0 
30 b k*51/>t 2 3 0 o«ss»*^rs t c 
p u 5 2 tjioTWf «*i«wwi««3eoa*-f-y 

S;l/-^>t4, ff 1 ^S6W©«S«?ft^xf-A 1 

•y^S 1 0 0fci;tf7.-f<yys 1 1 0tcf^t>5M8tt 
T^fTSttSo 

[0096] 2|s:;l/-f-^fii!jSn5t, CPU52 
14, t-f, «K"by*9 0jWWU-r*WMIIi 
iitTkftfc (Xf77*S3 0 0) , «E-tr>-9-9 4tf& 

40 fflf*«£EflV*K*iitrWI*ffa3 (Xf77"S3 
1 0) o ^tc, 0^L5:V^fija-tr>"9-ti:J;-?T2^*^ 
3 0©iSS£8WJ-r3 (Xf'y^S 3 2 0) o CCT, 

Lfc 2 3 0 OfififC^T, 2 ^®?fl 3 0 <D 

S#g»tfS?M»Q0 T$t.TlBEffltfVT$5«F0 2 
3WKI63 0 <3Dtb7^«i?fEfli I BQ£#i&5 (Xr-y^S 3 3 
0) o C<D\ BQ<Oflli:, Xf'y^S 3 0 0T'K*j£Av 
fcWSSffll 1 ©filt^itlSiL (Xr^ys 3 4 0), 2 
350KIS3 0©SWfS«««QO -e**^OWMI I BQtf* 
mmi 1 4H*tl<^*Cli, 2#«ilS3 0<Dg#g 

so MaatpfitQO iDfe^a^fcWifLT (Xx-y^S3 



(13) 



«fP^¥ 1 0-7 4 5 3 3 
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5 0) *;1/-*>*»7U 5l*«t«fiFSMfiTW* 
tajQffi>l/-^^©Xf->y^S 1 2 0(C^fTUT*-^3 
2 *«»l*<0ffla**ff * 3 . 2 Mlffi 3 0 ©SS 
#&a# QO -TtttttoaHMI I I 1 * !> f> 

/h£^fc«lCtt. 2&affl3 0OS#^l«»*filQ0 

iOfe^kWWb (xf7/S 3 6 0) , *>u-^y 
7*S„ 

[0 0 9 7] MSLfc«lM«3J:tfltffi«^6 2^tn 

wij'XfA i o b 0 6 tc^-r^ i nmm<r>mp 
®mi&Tmtiitii® ! m)i'-i-yfcist l }%7>Ty-7s 1 50 
toXTfxTvfs 1 6ol n«o«Hica«iiA6ti 

So Ciim IM»8&5 Ofcfel^Ts ttfflbftWEEffl* 
J: tf 2 3 0O«at*»^ S*ttQO <Dftfe9lc 
Ql K»lW*23WI»3 0O«lMI***»» ««t 
fc«»ffi-e*5 I 1 fcttlW*. 

[oo9 8] &Ltm%Lrzm3$mm<DMnnmi'ZT 

Z»10Bfc±tltf» »2*SWWi:raaK2^<Wl!l3 0O 

Scims. 

a*wa* %tp<K2 %.mm 3 0 oaawtttafcaa* 
[009 9] HatfejBia^i/jB3jwtw?tt, 2* 

Wfi3 0*»6OlU**WH"r*»e. IWtP»5 0*»6-f 
8 OfcJtfLTMWiaaHtfJU 4y/<-9 8 
0frfc*-*3 2K^*SHtg£M<OS<IfcJ:tfaifc 
»«:WJ®-r« C tic J;ott-^ 3 2 -eoJHaafcfclW 
SlT^fco *<0fci&> *#BiJlc[5]8&£Rtts<:i:£<« 

-*3 2fcM5H»O0fSoffiBe» SiiO^O^^Ji: 

o»l»t**WH-r*l:*fctt, a*.* ci: 

•rsc: s 0 

[0 10 0] lftKMft^Uff3|lEttfllCtt^T2 

*a*3 oowwa«MSTbftt*Ktfft«?n«*- 

^•fe;l^^;l/3 3 a*B*i&A/e*>2aj£*' , ±*<e>fc<& 

s> **^i*aubwaTUTL*^, asfcttaiwa 

ikLTLSJdfcl^ttafcaoTLSS. feT, 2& 
«»3 0O«S8*WttTbT*-> 3 2 'SOW***] 
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